Postponing of institutional long-term care in the patients at high risk of institutionalisation by Kinnunen, Kirsi
POSTPONING OF INSTITUTIONAL LONG-TERM
CARE IN THE PATIENTS AT HIGH RISK
OF INSTITUTIONALISATION
Kirsi Kinnunen
Helsinki 2002
Cover: Reija Jokinen
ISBN 952-91-4990-5
ISBN 952-10-0649-8 (pdf)
Helsinki 2002
Yliopistopaino
Supervised by Professor Reijo Tilvis, M.D., University of Helsinki
Professor Mats Brommels, M.D., University of Helsinki
Reviewed by Docent Sulo Rajala, M.D., University of Tampere
Docent Juha Teperi, M.D., University of Tampere
3CONTENTS
INTRODUCTION ...............................................................................................................  5
REVIEW OF THE LITERATURE .......................................................................................   6
 OPEN CARE TRIALS ...................................................................................................6
  Open care trials with mixed services ...........................................................6
  Open care trials with intensively resourced discharge  from
  hospitals  or hospital-at-home arrangements for the elderly ......................9
  Open care trials with  co-ordinating the services, health visiting
  or comprehensive geriatric assessment at home .......................................12
 TRIALS  USING COMPREHENSIVE GERIATRIC ASSESSMENT 
 IN INSTITUTIONS ..................................................................................................16
 DAY  HOSPITAL  TRIALS .........................................................................................17
 THE RESULTS OF THE TRIALS ACCORDING TO THE END-POINTS 
 IN THE LITERATURE ..............................................................................................  17
  Permanent nursing home placement .......................................................  18
  Hospitals days and re-admissions .............................................................  18
  Functional  capability ...............................................................................  18
  Morale and satisfaction of the patients and their caregivers ..................  19
  Costs ...............................................................................................................................  19
  Mortality .......................................................................................................................  19
 SUMMARY  OF  THE  LITERATURE ........................................................................  20
AIMS  OF  THE  STUDY .................................................................................................  21
PATIENTS  AND  METHODS .........................................................................................  21
 PATIENTS ...............................................................................................................  21
 SAMPLE SIZE ..........................................................................................................  22
 DESIGN  OF  THE STUDY ......................................................................................  22
 END-POINTS OF THE STUDY ................................................................................  23
 CONTENTS OF THE INTERVENTION ....................................................................  23
 ASSESSMENT  AND DATA  COLLECTION ..............................................................  24
  Examinations .............................................................................................................  24
  Follow-up of services .................................................................................................  24
  The care viewed by the patient and the carers ................................................  25
  Costs of the care ...........................................................................................................25
 STATISTICAL METHODS..........................................................................................25
RESULTS ...... ....................................................................................................................  26
 BASELINE CHARACTERISTICS OF THE PATIENTS ................................................  26
     Socio-demographic data ..........................................................................................  26
  Living conditions .......................................................................................................  26
218294_taitto 26.8.2002, 14:373
4  Health and diseases ..................................................................................................  26
  Physical and cognitive functioning ....................................................................  27
  Opinions of the most proper placement ............................................................  27
 CHANGES IN THE CARE BY TREATMENT GROUPS ..............................................  27
  Baseline  services .......................................................................................................  28
  Domiciliary care visits, supportive services, and day hospital care ........  28
  Short-stay nursing home and acute hospital care ..........................................  28
 EFFECTS OF INTERVENTION .................................................................................28
  Institutionalisation ...................................................................................................  29
  Survival ........................................................................................................................  29
  Staying at home .........................................................................................................  29
 PATIENTS DISCONTINUING THE TRIAL ...............................................................  30
 THE OPINION OF THE PATIENTS AND THE CARERS OF THE CARE .....................30
 CAUSES OF INSTITUTIONALISATION ................................................................... 31
  Measures helping the patients to stay longer at home .............................  31
  Satisfaction with the care ...........................................................................31
 TREATMENT COSTS ...............................................................................................31
  Costs of the services during the home care period ....................................32
  Costs of the permanent institutional care during 
  the two-year follow-up ...............................................................................  32
  Patients continuing at home with high or low costs during 
  the two-year follow-up ...............................................................................  32
DISCUSSION ...................................................................................................................  33
 STUDY  DESIGN .....................................................................................................33
 PARTICIPANTS .......................................................................................................  34
 INTENSITY OF THE CARE DURING THE COMMUNITYCARE  PERIOD ...............  35
 EFFECTS OF INTERVENTION ................................................................................  36
  Postponement of institutionalisation ........................................................36 
  Mortality ......................................................................................................37
  Costs ............................................................................................................  37
 HOW TO CREATE HOME CARE WITH GOOD QUALITY? .....................................  38
 QUESTIONS TO BE ANSWERED .............................................................................  39
SUMMARY ... ....................................................................................................................  41
REFERENCES ...................................................................................................................  42
TABLES  .....................................................................................................................  48
APPENDICES ...................................................................................................................  62
FIGURES ......................................................................................................................70
ACKNOWLEDGMENTS  .................................................................................................  78
218294_taitto 26.8.2002, 14:374
5INTRODUCTION
In most Western countries one of the most important goals in elderly care policy is to pro-
mote community care instead of institutional care. The shift in the balance is expected to 
reduce the costs as well as to meet the changing needs of the elderly population.
The goals of the elderly care policy in Finland are clear. The emphasis in care and 
caring is shifting away from institutional to open and semi-open services (STM: Palvelu-
rakennetyöryhmän muistio, 1992, Vanhuspolitiikka 2001, 1996). The number of permanent 
institutional places should not exceed 10% of the elderly aged more than 75 years. The 
services provided for the elderly should be cost-effective. According to the estimation for 
the year 2020, the costs of the services will decrease from 27% of 1994 to 16% in all social 
expenditures. The municipalities have great autonomy in the provision of social welfare and 
health services. The state subsidy reform of 1993 tried to induce incentives to build the 
elderly care system economic and more covering, but these targets proved to be too opti-
mistic. 
The reduction in the supply of places in institutions is more demanding in Finland 
than in many other countries for several reasons. First, the Finnish population has been one 
of the youngest in Europe but is rapidly getting older, and the number of very old persons 
seems to rise fastest (Statistical yearbook, 1996).  Secondly, after the wars a tight network of 
institutions has been built with a high frequency of permanent hospital and nursing home 
beds (Stakes Reports 192, 1996). Thirdly, a high rate of women work outside home being 
thus unable to take care of old disabled relatives (Stakes 1996). Also, the tradition of volun-
tary work in elderly care is relatively slight in Finland.
The evidence of the effectiveness of different kinds of services is spo radic, and hardly 
any research has been done on the cost-effectiveness of substituting services. Besides, the 
political and practical decision-making does not always make use of the existing evidence-
based knowledge. However, a wide array of services has been created: day hospitals, day 
care for demented persons, respite care, short-stay rehabilitative wards, informa tion centres 
and outpatient clinics for the elderly, residential homes, “hospitals-at-home“, and a variety of 
home health care and home aid with supportive services. Do clients need these services? 
Is there expertise to make reasonable packages of services to postpone institutionalisation, 
to reduce costs and to meet the client’s needs? Where comes the limit of shifting the bal-
ance toward open care: at which point is the patient abandoned, where does the rise of the 
overall costs begin? How many frail, elderly people can and want to be taken care in their 
own homes? 
In the late 80’s in Helsinki the institutionalisation rate was high and the costs of the 
health and social welfare were at the top of the Finnish comparison list (Stakes Reports 
192, 1996).  For years the waiting list to institutions had been long, and elderly frail persons 
on acute hospital wards had shared the opinion to be premature for discharging. In 1990 
a research project was started whether institutionalisation can be postponed and expendi-
tures decreased by intensifi ed home care. 
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6REVIEW OF THE LITERATURE
The shift in the balance of elderly care from institutions to open and semi-open care is 
expected to lead cost savings and better quality of the care. During the last three decades 
different interventions have been conducted to produce reductions in nursing home and 
hospital use, economic advantages, and improvements in the quality of the care. The present 
review is focused on controlled, randomised intervention studies as well as on meta-analy-
ses. The main focus is on open care trials with various care settings, but attention is also paid 
on studies using comprehensive geriatric assessment and on day care trials. 
OPEN CARE TRIALS
The studies based on various open care settings are presented in three categories. First, 
there are trials with different open care settings, often co-ordinated by a case manager. All 
these trials were published in USA in 1970-1990. Despite the studies are old and performed 
in a different society, most of them are large and carefully conducted. The second entity 
contains  home-based comprehensive care studies, or studies on discharging from hospitals 
with intensifi ed services, or investigations of hospital-at-home arrangements for the elderly. 
These trials are published mostly in 1990-2001 and many of them are European. The last 
aggregate presents trials with relatively light interventions using question naires, health visi-
tors, and a selective follow-up. This category is quite incoherent and even inadequate be-
cause of diffi culties in defi ning the appropriate trials. 
Open care trials with mixed services
The effects of home aid services on patients discharged from hospital were studied in one 
of the fi rst controlled trials with random sampling procedures  (Nielsen et al. 1972). The 
number of the participants was quite small, 50 persons in both groups with a median age of 
74 years. The follow-up was one year. The targeting was relatively successful, because 28% 
of the controls were nursing home users. The service participants spent substantially fewer 
days in long-stay institutions than the controls did (8 vs. 53 days, p<0,01), and there were 
favourable changes in the ratings of contentment. There was no signifi cant difference in the 
survival, hospital days or costs between the groups.
Home care was as an alternative to institutionalisation in  a trial with 236 experimental and 
165 control patients (Claffey et al. 1976). The mean age of the participants was 80 years, and 
the functional capability was quite good. The intervention patients received health, social, 
and supportive services co-ordi nated by the case manager. Only half of the patients used the 
services. The intervention had no effect on nursing home or hospital use or on the survival 
of the patients. 
Physical functioning and other outcome measures were analysed in intervention and con-
trol groups in an experimental study providing geriatric day care and homemaker services 
(Wan et al. 1978). Of  the 1153 patients three study samples were formed:   
1) day care study group with strong health care orientation and  rehabilitation,
2) homemaker study group with home management and health services and
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73) “combined services study group” receiving both services.
The medium age of the patients was 75 years. Most were  strongly dependent. The 
overall mortality rate was 25% during the one year follow-up, and more deaths occurred 
in the control groups. The physical functioning was signifi  cantly better in the intervention 
groups. The signifi cancy of the results was, however, more explained by the primary diagno-
sis and inpatient hospital days than by the intervention.
Chance for Change was a trial with 438 treatment and 436 control patients (Papsidero et 
al. 1979). According to the major hypothesis, the deterioration of elderly patients could be 
prevented by better and more generous services. The participants were quite young (40% 
younger than 65 years and only 30% older than 75 years), 30% of them being independent 
in the activities of daily living. The institutionalisation rate was very low within one year. 
No signifi cant long-term differences were found between the groups, but the subgroup of 
younger persons and with  better ADL (activity of daily living) skills benefi ted from the in-
tervention. No effect on the institutional days or the costs could be found at the end of  the 
trial, though in the middle of the follow-up the expenditures of the intervention group were 
signifi cantly lower than those of the controls.
The prime evaluation object of the Wisconsin Community Care Organisation was to test 
whether a co-ordinated community care system could reduce expen ditures due to prema-
ture institutionalisation (Applebaum et al. 1980) . Of the patients 283 were assigned to the 
experimental group and 134 to the control group. The participants were quite young  (mean 
age 65 years for the intervention and 60 years for control persons) and they were not at a 
high risk  of institutionalisation. Although the patients of the intervention group used about 
one-fourth of hospital days (3 days vs. 14 days) and fewer nursing home days compared to 
the controls, the total costs for the groups were equal in both groups.
The cost-effectiveness of community-based care for 575 intervention patients compared to 
172 control participants was studied in the Alternative Health Services Project (Skellie et al. 
1980). The intervention participants were offered a variety of home-delivery services, day 
health care, and supervised boarding care co-ordinated by the case managers. During  the 
one-year follow-up the mortality was 13% in the intervention and 21% in the control group 
(p<0,05). The nursing home days did not differ between the groups, and the costs of the 
care had a tendency to increase.
Project OPEN (Organizations Providing for Elderly Needs) was a demonstra tion project 
aimed at avoiding institutionalisation by improving the utilisa tion of community-based serv-
ices through the use of comprehensive case management services (Sklar et al. 1983). The 
demonstration group consisted of 220 and the control group of 115 participants. Extra serv-
ices were available but the major intervention was the co-ordination carried out by the case 
managers. The participants were not at a high risk of institutionalisation, as fewer than 6% of 
the controls were transferred to nursing homes. The differences in the use of nursing homes 
and hospitals were non-signifi cant between the groups. Neverthe less, the total expenditures 
were 15% lower in the intervention group than in the control group (p<0,01). The reduc-
tions were mainly found within the fi rst six months.
The purpose of The Long Term Care Demonstration Project of North San Diego (USA) was 
to demonstrate cost savings by postponing and preventing the use of acute care hospitals 
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8 or nursing homes (Pinkerton et al. 1984). There were 549 participants in the experimental 
and 270 participants in the control group. The intervention included home health and home 
care services, adult day care, meals and transportation, co-ordinated and monitored by the 
case managers. The follow-up lasted for two years, during which 18% of  the   experimental 
and 17% control patients died. No statistically signifi cant results could be obtained. No dif-
ferences developed in the functional or health status during the trial between the groups.
A team approach was used in a home care study with 82 experimental and 76 control pa-
tients (Zimmer et al. 1985). The state of disability was very high: one fourth of the patients 
were bedridden, had urinary  incontinence, and  half of all participants needed mechanical 
assistance to walk. The patients also  had several dis eases with poor survival prognosis. 
About one third of the patients died during the six-month follow-up. There was no effect  on 
the institutional days or the costs, but the satisfaction of the patients and of the informal and 
formal caregivers was signifi  cantly improved by the intervention.
The South Carolina Long Term Care Project was a 18-month study with patients meeting the 
medical criteria for nursing home admission (Nocks et al. 1986). The groups consisted of  284 
experimental and 340 control patients considerably impaired in their functional activities. The 
inter vention patients received a large variety of services planned individually by the case man-
ager. The participants of the study were at a high risk of institutionali sation. 59% of the controls 
and 43% of the intervention group were institutionalised. The control group spent 49% and the 
intervention group 30% of the total participation days in nursing homes (p<0,001). Despite 
savings in the institutional days, the total annual costs were more than 700 $ higher per patient 
in the experimental group than in the control group (Weissert et al. 1988).  
The largest study, The Channelling Evaluation was performed as a multicentre trial in 
1980-1985 in ten states of the USA (Carcagno et al. 1988,  Kemper et al. 1990). More than 
6000 patients were involved. The case managers planned services individually for the pa-
tients in the intervention group. They included e.g. home health aid, homemaker care, home-
delivered meals, housing and emer gency assistance, respite care, therapies (physiotherapy, 
occupational therapy etc.), and transportation  (Corson et al. 1988). The patients were very 
frail with several ADL- and/or IADL- (instrumental activity of daily living) defi cits, but they 
were only at a moderate risk of nursing home placement. Every fourth of the patients was in 
an institution by 18 months (Corson et al. 1988). The intervention did not reduce the treat-
ment days in a nursing home or at hospital, and there were no signifi cant differences in the 
functional capacity between the groups (Applebaum et al. 1988). The mortality rates were 
high, one third by 18 months, with no intervention effect. The overall costs increased by 
6-18%   (depending on the intervention model) compared to the control group (Thornton 
et al.1988). Increased life satisfaction and confi dence in care were clearly seen among the 
patients and the informal carers  (Kemper 1988). 
Veterans Administration home care for severely disabled veterans was a randomised trial 
program for veterans with at least two ADL-impairments (Hughes et al. 1990). The interven-
tion group (n=119) received more home health care services than the controls (n=114) 
during the six-month follow-up. The intervention affected positively the cognitive function-
ing (p=0.04) and increased satisfaction among the care-givers (p<0.01). A statistically non-
signifi cant 10% decrease was found in the net costs of care in the treatment group, largely 
due to a better choice of hospital bed location when needed.
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9As a conclusion, the above trials showed minor decrease in institutional places with no sav-
ings of costs. The patients and their informal carers were satisfi ed with the care. The main 
results of the trials are presented in Table 1a.
Open care trials with intensively resourced discharge from hospitals or 
hospital-at-home arrangements for the elderly
Reduction in hospital re-admission stay of elderly patients by community-based hospital 
discharge scheme was studied in a randomised controlled trial comparing the effects of a 
community-care programme with standard aftercare (Townsend et al. 1988). A total of 464 
intervention patients received extra care on their fi rst days at home, maximally 12 hours 
a week for two weeks. The number of the control patients with normal home care was 
439. The mean age was 82 years in both groups. By 18 months after discharge 13,9% of the 
patients with con ventional aftercare and only 6,7% of the intervention patients had been re-
admitted (p<0,03). Also the conventional aftercare patients spent 25% more days in hospi-
tal than the intervention participants. The difference was even higher for the patients who 
lived alone (30,6 vs. 17,1 days, p=0,014). The patients aged over 85 years seemed to benefi t 
more from the intervention than the younger ones. Finally, the authors estimated that sav-
ings will be gained by a short intervention.
Continuous and comprehensive hospital-based home care after hospitalisa tion was provid-
ed for veterans, and the cost-effectiveness was examined in a randomised trial  (Cummings J. 
et al. 1990). The number of the patients in the intervention group was 205 and in the control 
group 199. The mean age of the patients was 67 years and all the patients were severely ill. 
Up to 44% of the patients died during the six-month follow-up. No signifi cant differences 
were found in the ADL-functioning, survival or costs, but the satisfaction of the caregivers 
was signifi cantly improved at six months (p=0,04). The institutional care did not decrease, 
but the care was targeted in a more economical way avoiding inappropriate placements.
A randomised controlled trial providing geriatric follow-up by home visits after discharge 
from hospital consisted of 181 controls and 163 intervention patients (Hansen et al. 1992). 
The project was carried out jointly by the normal personnel of the district with only moder-
ate extra services. The timing of the visits was well planned. The district nurse visited the 
patients a day after the discharge and the general practitioner two weeks later. If alterations 
and re-allocations of services were needed, the nurse was able to organise them quickly. 
The patients were not at a high risk of nursing home placement. The trial had a reducing ef-
fect on institutionalisation, since 14% of the control group and 6% of the intervention group 
were in nursing homes after a one-year follow-up (p<0.05). 
A hospital discharge team for elderly patients (n=29) was created to provide practical help 
and promote independence at home up to 6 weeks after the hospital discharge (Martin et 
al. 1994). The control group (n=25) received conventional community services. The follow-
up was one year, during which fewer intervention patients were re-admitted (18% vs. 10%, 
p<0,05) and they also spent fewer days at hospital (median difference 34 days, p<0,05) and 
more days at home (median difference 90, p=0,02).
The effects of a discharge protocol on the outcome and costs of the care were evaluated in 
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a randomised controlled trial for hospitalised elderly (Naylor et al. 1994). A  nurse visited the 
intervention patient at hospital and contacted the caregiver within two days of the admis-
sion. Thereafter the nurse visited the patient every two days during the stay at hospital. She 
dealt with the discharging preparations and distributed the plan to the care team members 
responsible for the home care of the patient. After the discharge the nurse was available 
by telephone for two weeks. A total of 140 intervention and 136 control patients were sam-
pled on medical and surgical wards. The mean age of the participants was 76 years, and 
the follow-up lasted for six weeks. The intervention had the greatest effect on the rate of 
re-hospitalisations. On the medical ward the intervention patients had fewer re-admissions 
than the controls (10% vs. 23%, p= 0,04). No differences between the groups were found on 
the surgical wards.
A randomised controlled trial was carried out in Gloucester Hospital-at-Home providing 
care and rehabilitation for intervention patients by a trained team (Donald et al. 1995). The 
trial groups had 30 patients each, and the mean age of the intervention patients was 82 years 
and that of the control patients 84 years. The trial lasted for four weeks and the follow-up for 
six months. The patients allocated to the hospital-at-home group were discharged fi ve days 
earlier than those with conventional care (p=0,02), but there was no difference between 
the groups in the improvement of independence or in the stay at home. Because of the low 
number of the patients the conclusions were uncertain. Over six months, nine intervention 
patients and fi ve controls died. The overall time spent in an institution was shorter for the 
intervention than for the control patients (820 days vs. 1414 days, NS). 
In a  multicentre  randomised, controlled trial, access to primary care was increased in order 
to reduce hospital re-admissions (Weinberger et al. 1996). The patients, 695 in the interven-
tion and 701 in the control group, were 63 years of age. They were severely ill with diffi cult 
congestive heart failure (one half were in the NYHA classes III or IV), diabetes (one third 
had end-organ damages) or chronic obstructive pulmonary disease (one quarter  required 
oxygen treatment or/and  corticosteroids). The intervention involved a close follow-up by a 
nurse and a primary care physician, starting before discharge and continuing for six months. 
The effects of the intervention were controver sial. The intervention group had signifi cantly 
more re-admissions and more re-hospitalisations than the control group. However, the pa-
tients of the intervention group were more satisfi ed with their care (P<0.001). There were 
no differences in the quality-of-life scores which remained very low in both groups.
A randomised controlled trial to evaluate an early discharge scheme for patients with a 
stroke consisted of 167 patients receiving community rehabilitation up to three months, 
and 164 participants continuing conventional hospital and community care (Rudd et al. 
1997). The mean age of the patients was 71 years. The rehabilitation need was assessed be-
fore the discharge from hospital, and domiciliar physiotherapy, occupational therapy, and 
speech therapy were given according to a care plan made by a multidisciplinary team. The 
length of the stay at hospital was signifi cantly reduced in the community therapy group 
(median 6 vs. 12 days, p=0,0001). One year after randomisation no signifi cant differences in 
the clinical outcome were found apart from increased satisfaction with hospital care in the 
intervention group.
  A randomised controlled trial was carried out to compare the health outcomes and costs 
between hospital-at-home care and inpatient hospital care with hip replacement (37 inter-
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vention, 49 control) patients, knee replacement (47/39) patients, elderly medical (50/46), 
chronic obstructive airways disease (15/17) and hysterectomy (114/124) pa tients (Shep-
pard et al. 1998 I, Sheppard et al. 1998 II). The mean age of the fi rst four groups was about 
70 years, and only the results of these groups are referred in this review. The patients were 
recruited   from primary care or from hospital wards, and the follow-up was three  months. 
The services pro vided for the community care group included 24 hours home nursing, 
if needed, physiotherapy, occupational therapy and speech therapy. The patients were pro-
vided with a mobile telephone if required. The clinical responsibility was held by the gen-
eral practitioners.
There were no major differences in the health outcomes between the groups reported 
by the patients. The knee replacement group was not suitable for hospital-at-home care 
because of complications commonly needing hospital care. The patients in all groups pre-
ferred hospital-at-home care except those with a chronic ob structive airway disease. No dif-
ferences were found in the carer burden. The total health care costs did not show group 
differences in hip or knee replacement patients or in elderly medical patients. The hospital-
at-home increased the health care costs for patients with a chronic obstructive disease (£ 
2380 vs. £1250, p=0,01).
A randomised controlled trial comparing the effectiveness, acceptability, and costs between 
the hospital-at-home scheme and acute hospital care consisted of 160 intervention patients 
and 81 patients receiving routine discharge (Richards et al. 1998, Coast et al. 1998). The 
mean age of the participants was 79 years. The follow-up lasted for three  months. The 
hospital-at-home care offered health care with therapies, and only minimal domestic tasks 
were performed. A general practitio ner had the clinical responsibility. 
The stay in conventional hospital care was only 62% of the time in the hospital- at-
home care (8,6 days in hospital care vs. 14,0 days in hospital-at-home care, p<0,0001). No 
signifi cant differences were found in the mortality, quality of life, and physical functioning 
between the groups. The cost minimisation analysis showed the total costs £ 2516 per  a 
hospital-at-home patient and £ 3292 per a hospital patient. After performing a sensitivity 
analysis the authors concluded that the hospital-at-home scheme is less costly than the care 
at acute hospital.
Hospital-at-home care was compared with hospital care in Leicester, the main outcome 
measures being mortality and changes in the health status (Wilson et al. 1999). Also the 
economic evaluation was carried out  (Jones et al. 1999).
Of the 199 referred patients 102 were randomised to hospital-at-home care (interven-
tion group) and 97 to in-patient hospital  care (control group) and they were followed up 
for three months. The median age of the patients was 84 years, and most of the patients 
were female. No signifi cant differences were found between the groups in the health status, 
dependency or mortality. However, the hospital-at-home group required fewer days of treat-
ment than the hospital group, both in terms of the initial stay (median eight days vs. 14,5 
days, p=0,026) and the total of the days of care during three months (nine days vs. 16 days, 
p=0,031). The main costs per an episode were similar in both groups when analysed by 
intention to treat. When only those accepting allocated care were included, the costs of 
hospital-at-home were signifi cantly lower. The authors concluded that hospital-at-home care 
can deliver care at similar or lower costs as the equivalent admission to an acute hospital.
The effectiveness of discharge planning and home-follow-up intervention for elderly at risk 
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for hospital re-admission was studied in a trial with 177 intervention and 186 control pa-
tients (Naylor et al. 1999). The mean age of the patients was 75 years, and the follow-up was 
24 weeks after hospital discharge. The intervention extended from hospital admission up 
to four weeks after discharge. The intervention patients received comprehensive discharge 
planning and a home-follow-up protocol designed specifi cally for elderly persons at risk 
for poor outcome after discharge. Advanced practice nurses visited the patients during the 
hospitalisation. They made home visits and contacted them by telephone. Also, they collabo-
rated with the caregiver, physician, and other team members. 
Compared to the intervention group patients, the control group participants were more 
likely to be readmitted at least once (37% vs. 20%,  p<0,001). The intervention group had 
fewer hospital days per patient (1,5 vs. 4,1 days, p<0,001). Also, the total Medicare reim-
bursements for health services were signifi cantly higher in the control than in the interven-
tion group (p<0,001). There were no group differences in the post-discharge acute care 
visits, functional status, depression, or patient satisfaction. 
To conclude the results, the hospital-at-home care and resourced discharging  mostly save 
in-patient hospital days, and, to a certain extent, also the expenditure. The patients and the 
carers are usually satisfi ed with these arrangements. The results of these studies are pre-
sented in Table 1b.
Open care trials with co-ordinating the services, health visiting or com-
prehensive geriatric assessment at home
The effects of continued care on patients with a chronic illness were studied in a trial with 
150 intervention and 150 control patients (Katz et al. 1972). The mean age of the partici-
pants was 72 years, and most were de pendent. The intervention group patients were visited 
by a public health nurse in the majority of the cases 11-60 times during the experimental 
period. The patients were followed up for two years. They were not at a high risk of insti-
tutionalisation. Only 11% of the control patients needed nursing home care. There was no 
signifi cant reduction in the nursing home use in the intervention group. The number of 
hospital users was 9,6% (p<0,05) higher in the intervention compared to the control group. 
No differences were found in the mortality rates between the groups. 
The consequences of assessment and intervention among elderly people were studied in a 
three-year trial considering the effects of health visitors in a suburb of Copenhagen (Hen-
driksen et al. 1984). The intervention group of 285 patients and the control group of 287 
patients over 75 years of age were selected randomly. The inter vention participants were 
visited at home every three months, with a maximum of 12 visits. Apart from assessing and 
advising, the interviewers did not interfere in the provision of services. The controls were 
not contacted or informed until three months before the end of the study, during which 
they had received the normal social and medical support from the community. The mean 
risk for hospital admissions (271 vs. 219 times, p<0,01) and bed days (6442 vs. 4884 days, 
p=0,01) was higher in the control group than in the intervention group. Also, the mortality 
was lower in the care group (19,6% vs. 26,1%, p<0,05). Admissions to nursing homes did not 
reach signifi cance despite the lowering tendency in the intervention group. 
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The effect of the work of the health visitor participating in the care of the elderly patients 
in general practice was a randomised controlled trial conducted in Wales with intervention 
(281 urban and 296 rural patients) and control groups (273 urban and 298 rural patients) 
(Vetter et al. 1984). The intervention patients were visited by a health visitor annually. She 
organised more services for the patients and was also alerted by other professionals when 
needed. During the two-year follow-up the mortality decreased signifi cantly (25% vs. 42%, 
p<0.01) as compared to the controls in the urban districts. There were no differences in 
the physical disability, scores for anxiety or in any social variable measured between the 
groups.
The team approach to outpatient geriatric evaluation was compared to traditional care in a 
randomised controlled trial (Williams et al. 1987). The hypothesis was tested whether indi-
viduals receiving a comprehensive geriatric assessment by a multidisciplinary team would 
manage better at home and be less likely to use hospital and nursing home services , which 
would lead to savings in the expenditures. In the treatment group there were 58 patients 
and in the control group 59 patients with the mean ages of 76 and 77 years, respectively. 
The follow-up time was one year. The treatment group experienced 26 hospital admissions 
and used 670 hospital days compared to 23 admissions and 1113 days for the controls. The 
differences were not signifi cant. The costs tended to be somewhat lower in  the treatment 
group, but no signifi cant differences were found in the func tional ability,  health status of 
the patients, or in the satis faction of the patients or caregivers.
The elderly were screened in the community in a controlled trial using a questionnaire 
administered by volunteers (Carpenter et al. 1990). The partici pants were randomised to 
the intervention (n=272) and control groups (n=267). The subjects were aged 75 years and 
more, and most of them had only a few disabilities. The project population was visited at 
the beginning and end of the study by volunteers who scored the activity of daily living. The 
study group was revisited at regular intervals, and the participants were referred to their 
general practitioners if their ADL-score was higher than the deter mined level. During the 
three-year follow-up the members of the study group were admitted to hospital signifi cantly 
more often than the controls (335 vs. 252, p<0,001). On the other hand, there was a signifi -
cant difference in the number of patients admitted for more than six months. The control 
patients spent more days in nursing homes (study group eight patients, control group 20 
patients, p=0,03). The controls spent 33% more days than the intervention partici pants at 
hospitals and nursing homes (16088 days vs. 12079 days).
A randomised trial of case fi nding and surveillance of elderly people at home reported 
the outcome of a three-year study based on self-reporting and functional screening with a 
follow-up by a health  visitor (Pathy et al. 1992). The mean age of the intervention patients 
(n=369) was 73 years and of the controls (n=356) 74 years. The mortality was signifi cantly 
lower in the inter vention group than among the controls (18% vs. 24%, p<0,05). The number 
of hospital admissions did not differ between the groups, but the length of the stay at hos-
pital was signifi cantly shorter for the younger intervention patients than for the controls. 
The quality-of-life measures revealed no differences.
Preventive home visits by public health nurses to elderly people were studied in a ran-
domised controlled trial four times yearly for three years (Rossum et al. 1993). The number 
of these intervention participants was 292. The control group (n=288) did not receive these 
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visits. No differences were found in the long- term institutional care, and the visits had no 
effect on the health of the sub jects. The intervention patients had somewhat fewer hospital 
days than the controls, and the mortality rate was lower (14% vs. 17%), but these results 
were not signifi cant. However, the control subjects had a 40% increased risk of hospital 
admissions (risk ratio=1,4; 90% CI from 1,2 to 1,6). A subgroup analysis showed that most of 
the benefi ts of the visits were reached among the frailest persons.
Improved access to care, education, in creased  contacts and improved continu ity of the care 
to reduce re-admissions were targets in a project by Fitzgerald et al. (1994). A case manager 
did not visit the males of the intervention group  (n=333, mean age 64 years), but contacted 
them and formal and informal carers by phone. The control group consisted of 335 veterans 
with mean age of 65 years. The follow-up was one year, and no signifi cant differences in the 
non-elective re-admissions, re-admission days or total re-admissions were found. The inter-
vention patients had more frequent visits to the general medicine clinic than the controls 
(0,30 vs. 0,26 visits/patient /month, p=0.008). 
A three-year trial of annual in-home comprehensive geriatric assessment for elderly people living 
in the community was performed in order to prevent the onset disabilities among elderly people 
with a mean age of 81 years (Stuck et al. 1995). Nearly all the participants were independent 
in the basic activities of daily living. The intervention group (n=215) was contacted by a nurse 
who, in collabora tion with geriatricians, evaluated the problems, gave specifi c recommendations 
and provided health education. The control group (n=199) received their regular medical care. 
Of the intervention group 12% and 22% of the controls required assistance in the basic activities 
of daily living (p=0.02). Acute care hospital admissions and short-term nursing home admissions 
did not differ signifi cantly between the groups, but nine people in the intervention group and 20 
in the control group were admitted to permanent nursing home care (p=0,02). The treatment 
patients visited their physicians more often than the controls, and the costs for the extra care 
exceeded those of the controls.
Post-discharge geriatric assessment of hospitalised frail elderly patients was evalu ated in a com-
prehensive geriatric assessment. The  intervention started before hospital discharge and contin-
ued at home (Siu et al. 1996). The patients were over 65 years of age, and their health status was 
examined 30 and 60 days after the discharge. The intervention patients (n=176) were visited 
by a nurse practitioner once on the hospital ward and twice soon after the discharge, and the 
services and therapies were arranged. The control group (n=178) received conventional after-
discharge care. A multidisciplinary team, including a geriatrician, discussed all cases and made 
recommendations to the primary care physician of the patient.
No differences were observed between the treatment groups in survival, hospital re-
admission or nursing home placement. After adjustment for baseline characteristics, no dif-
ferences were observed on the measures of physical or social functioning, mental health or 
overall well-being.
The impact of a model of integrated care and case management was studied among elderly 
people living in the community (Barnabei et al. 1998). The subjects of the trial had con-
ventional community services at the enrolment. The interven tion group received case 
management and care planning by the community geriatric evaluation unit and general 
practitioners, and all the necessary ser vices were provided in an integrated fashion. The con-
trol participants received community care with the conventional and fragmented organisa-
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tion of services. The follow-up lasted for one year.
Admissions to hospital or nursing home in the intervention group occurred later and 
were less common than among the controls (OR 0,69; 95% CI from 0,53 to 0,91). Also, the 
intervention subjects had improved physical functions (ADL score improved by 5,1% vs. 
13% decline in the controls, p< 0,001), and the decline of the cognitive status was reduced 
(3,8% vs. 9,4%, p<0,05). The fi nancial savings per one year of  the follow-up were £ 1125 for 
an intervention participant. 
The benefi t obtained in the intervention group was achieved without increases in the 
use of health and social services.
A support program for demented patients and their carers was provided for intervention pa-
tients (n=53); the control patients received services as usual (Eloniemi-Sulkava et al. 1999). 
The dementia-family care co-ordinator provided continuous and systematic counselling, vis-
ited and called  the families, and co-ordinated the services.  Moreover, the patients and their 
carers participated in annual courses (a total of 20 days), the purpose of which was to sup-
port the functional capacity and the adaptation of the patient and the carers.
During the two-year trial as many intervention as control patients had moved into 
a long-term institutional care (32% vs. 30%), but the median time of home care was 233 
days longer in the intervention group compared to the control group (473 vs. 240 days, 
p=0,02).
In-home preventive visits with multidimensional geriatric assessments were made to delay 
the onset of disabilities and to avoid nursing home admissions in Switzerland (Stuck et al. 
2000). There were 148 intervention and 296 control patients in the group of a low institu-
tional risk and 116 intervention and 231 control patients in the group of a high institutional 
risk. The mean age of the participants was 82 years, and the intervention group was visited 
by three nurses. After three years, the participants at a low baseline risk in the intervention 
group were less dependent in the instrumental activities of daily living compared to the 
controls (OR 0,6; 95% CI 0,3-1,0, p=0,04). This was not seen among the patients with a high 
baseline risk. The subgroup analysis revealed that the patients of two nurses had fewer nurs-
ing home admissions (p=0,004) and they reached net cost savings during the third year of 
the follow-up. The researchers suggested that these results are likely related to the way of 
performance of the home visitors to conduct the visits.
A meta-analysis of  trials on comprehensive geriatric assessment was accom plished after col-
lecting  and analysing the data of 28 controlled   trials comprising 4959 subjects and 4912 
controls (Stuck et   al. 1993). Of these trials 14 were of non-institutional type, and some 
of them have been referred to above (Hendriksen et al. 1984, Vetter et al. 1984, Williams 
et al. 1987, Carpenter et al. 1990, Pathy et al. 1992). The mortality seemed to de crease, and 
the combined mortality odd ratio of home assessment services was 0,86 (95% CI 0,75-0,99) 
at 36 months. Likewise, community living was found more favourable in home assessment 
service at 12 months (OR 1,19; 95% CI 1,01-1,52) and at 36 months (OR 1,20; 1,05-1,20).
A systematic review was made to assess the effects of preventive home visits to elderly 
people living in the community (van Haastregt et al. 2000). Fifteen trials of good quality 
were retrieved, and physical and psychosocial functions, falls, admissions to institutions, and 
mortality were evaluated. None of the trials showed negative effects in these respects, but 
only a minority of the studies could present positive results. Favourable effects of the home 
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visits were observed in two out of seven trials measuring admissions to institutions, three 
out of 13 measuring mortality, two out of six measuring falls, one out of eight measuring 
psychosocial, and fi ve out of 12 measuring physical functioning. The authors concluded that 
preventive home visits do not seem to be effective. 
A newer review and meta-analysis of the effectiveness of home-based support for elderly 
people reached contrasting conclusions (Elkan et al. 2001). Home visiting seemed to be as-
sociated with a signifi cant reduction in mortality (pooled OR 0,76; 95% CI 0,64 to 0,89) and 
in admissions to long-term institutional care (0,65; 0,46-0,91). The number of studies in this 
review was 15, and some of them were not randomised. It is suggested that the main reason 
for the differences is methodological (Egger 2001). In contrast to the study by van Haast-
rengt et al., the latter review used a meta-analysis to summarise the results. Van Haastrengt 
et al. argued that the data should not be combined statistically because of the heterogeneity 
of the interventions and the populations enrolled in the different trials.
As a conclusion of the results of these trials with health visiting, assessing and  co-ordinating 
services at home, slight decrease  in institutional days could be reached. Also, if the interven-
tion was not expensive, cost savings were possi ble. The mortality rates were found lowered 
in some trials. The results are presented in Table 1c.
TRIALS USING COMPREHENSIVE GERIATRIC ASSESSMENT IN INSTI-
TUTIONS
In addition to the non-institutional and hospital discharging trials, comprehensive geriatric as-
sessment programs have been carried out in the hospital settings. Many of them have shown 
a favourable effect on living at home. Rubenstein carried out a trial in a geriatric unit whose pa-
tients both had fewer admissions to a nursing home (12,7% vs. 30%, p<0,05) and spent less time 
in a nursing home during the trial (26,9% vs. 46,7%, p<0,05) (Rubenstein et al. 1984). Rehabilita-
tive care after fractures of the proximal femur proved to be favourable in reducing the median 
stay at hospital and the admissions to perma nent nursing home care (Kennie et al. 1988). The 
effect on hospital re-admissions has usually been mild. However, the multidisciplinary interven-
tion decreased hospital re-admissions (p=0,02) of elderly patients with a congestive heart failure 
(Rich et al. 1995). The increased capacity of the interventions clearly lowered the mortality, as 
shown by Rubenstein (23,8% vs. 48,3%, p<0,005 at one year) and Hogan (short term signifi cant 
decrease disappeared at 12 months) (Hogan et al. 1987). The effect on physical or cognitive func-
tioning was positive in some trials (Rubenstein 1984, Hogan 1987, Kennie 1988). The interven-
tion patients were often more satisfi ed than the controls, too (Rubenstein 1984, Karppi 1993, 
Rich 1995). However,many studies with good planning and careful accomplishment showed a 
negative result in every outcome (McVey 1989, Winogard 1993, Reuben 1995).
The meta-analysis of the controlled trials on comprehensive geriatric assessment referred 
to before had 14 hospital-based trials among the total of 28 analysed studies (Stuck et al. 
1993). Some of them have been referred to above (Rubenstein et al. 1984, Hogan et al. 1987, 
Kennie et al. 1988, Winograd et al. 1993). All the institutional programs together decreased 
the mortality risk (OR=0,7; 95% CI  0,62-0,97) at 12 months. Geriatric evaluation assess ment 
and management units were able to promote living at home (OR=1,47; 95% CI  1,13-1,90) 
and to improve the cognitive function (OR=1,79; 95% CI 1,32-2,42) at six months. 
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To conclude the trials, comprehensive geriatric assessment in institutions provides pa-
tients with possibilities to receive multidisciplinary, professional examinations, rehabilita-
tion and care, which, in turn, is refl ected in decreased disabilities of patients and in fewer 
institutional days.
DAY HOSPITAL TRIALS
Day hospitals have an important role in the care of geriatric patients arousing expectations 
of the postponement of the institutionalisation. However, randomised trials have not been 
very successful. In many studies the usual day hospital care did not compen sate either nurs-
ing home or hospital care (Weissert 1980, Pitkälä 1998, Gladman 1995). On the other hand, 
day care for demented elderly patients decreased signifi cantly hospital days compared to 
controls receiving the conventional community care  (Engedal 1989). The mortality did not 
decrease signifi cantly in any of the trials, though there were suggestions of it in many stud-
ies. The effects of day hospital care on the functional capability are controversial. Most of 
the studies show no signifi cant improvement (Weissert 1980, Engdal 1989, Pitkälä 1998, 
Gladman 1995), but a few trials have produced transient positive results (Tucker 1984, Cum-
mings 1985). The costs of the day hospitals are high and diffi cult to be compensated by de-
creasing institutional or other services. Therefore, in most trials the total costs were higher 
in the intervention group than in the control group (Weissert 1980, Tucker 1984, Cummings 
1985). Only the day care for demented patients was cost-effective (Engedal 1989). Patients 
with day hospital services have usually been very satisfi ed with the services, which has also 
improved their overall life satisfaction. (Tucker 1984, Pitkälä 1998).
A systematic review of day hospital care for elderly people including the above-mentioned 
trials (except the day care trial for demented patients by Engedal) carried out a meta-anal-
ysis of 12 controlled clinical trials comparing day hospital care with comprehensive care, 
domiciliary care, or no comprehensive care (Forster et al. 1999). Overall, there was no sig-
nifi cant difference between day hospitals and alternative services regarding death, disabil-
ity or use of resources.  Compared to subjects receiving no comprehensive care (three 
trials), patients attending day hospitals had lower odds of death or poor outcome (OR=0,72; 
95% CI  0,53-0,99) and functional deterioration (OR=0,61; 95% CI 0,38-0,97).  Eight trials 
reported treatment costs, six of which considered day hospital attendance more expensive 
than other care. The cost of long term care was included only in two analyses. 
THE RESULTS OF THE TRIALS ACCORDING TO THE END-POINTS IN 
THE LITERATURE 
The generalisation of the trial results is to be made cautiously, since the circumstances and 
life situations vary between countries and time periods. For example, in trials carried out 20 
years ago in the USA the participants have been much younger and have not lived alone as 
long periods as the elderly do in Finland today.
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Permanent nursing home placement
In most trials the population has not been at a high risk of institutionalisation. The admis-
sion rates of the control groups (representing the nursing home risk in absence of intensi-
fi ed services) have mostly been about 25%. With successful targeting a tendency to decrease 
nursing home place ments has often been obvious (Nielsen et al.1972, Rubenstein et al. 
1984, Nocks et al.  1986). Elderly people discharged from hospitals have been a vulnerable 
group. Therefore, with extended, fl exible care and medical expertise, institutionalisation 
could have been postponed (Hansen et al. 1992, Donald et al.1995). There are some trials 
with low-risk patients and with minor intervention showing diminished institutionalisation 
(Hendriksen et al. 1984, Carpenter et al.1990, Barnabei et al. 1998, Stuck et al. 2000). Good 
collaboration, integrated care, and confi dence between the patient and the visitor have been 
emphasised in these trials, as it was also in the trial with a counceller and a co-ordinator 
as an advocate for the patient and the carer (Eloniemi-Sulkava et al. 1999).  Comprehensive 
geriatric assessment units with active rehabilitation and with multidisciplinary team ap-
proach have produced reductions in nursing home admissions (Rubenstein 1984, Kennie 
1988). In these trials the reason for decreasing nursing home use may have been the im-
proved functional capability, as assumed in one non-institutional comprehensive assessment 
trial (Stuck 1995).
Hospital days and re-admissions
Hospital stay and re-admissions were decreased with health visitors in a few interventions, 
even if the provided services were restricted (Hendriksen et al. 1984, Pathy et al. 1992). Also, 
the Channeling project and its subgroup analyses suggest that by targeting community care 
at patients with only moderate needs and good prognosis reduced hospital use (Applebaum 
et al. 1988). However, other studies have showed in creased hospitalisation with patients 
who have many severe diseases (Katz et al.1972, Weinberger et al. 1996) or when the inter-
vention visits have been made by non-professionals (Carpenter et al. 1990). Comprehensive 
geriatric assessment with multidisciplinary team approach usually reduces hospital days 
and admissions (Rubenstein et al. 1984, Kennie et al. 1988,  Rich et al.1995, Barnabei et 
al. 1998). Well-planned and accomplished discharge programs from hospital and intensive 
after-care often decrease hospital days and prevents re-admis sions, (Townsend et al.1988, 
Martin et al. 1994, Naylor et al. 1994 Donald et al. 1995, Rudd et al. 1997, Wilson et al. 1999). 
 
Functional capability
Only a few community care trials have reported favourable results in the functional capac-
ity. Hughes (1990) has reported a benefi cial effect on the cognitive status and explained 
it by the role of the physician of the groups: the physician has succeeded in determining 
the medical problems and in controlling the medical problems. With co-ordi nation of serv-
ices and case management signifi cant improvements in functional outcomes have been 
achieved (Barnabei et al. 1998); medical management has encouraged the patient to active 
life in own care  (Stuck et al. 1995). An institutional comprehensive geriatric assessment 
program with rehabilitative resources has im proved signifi cantly the ADL-functions (Ruben-
stein et al. 1984, Hogan et al. 1987, Kennie et al. 1988). Some studies have produced fa-
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vourable results in the sub groups of younger, physically, and cognitively capable individuals 
(Katz et al. 1972, Stuck et al. 2000). The results of day hospital rehabilitation are controver-
sial. Most studies have suggested no positive effects, though some have shown temporary 
benefi ts (Tucker et al. 1984, Cummings et al. 1985). In the Bradford trial the home physi-
otherapy group proved more competent after intervention than the day care group (Young 
et al.1992). The patients had possibly become dependent on the day hospital care losing 
their own activity. According to Applebaum et al. (1988), severely diseased elderly persons 
do not benefi t from active rehabilitation programs.
Morale and satisfaction of the patients and their caregivers
Nearly  all programmes have shared the objective of improving the quality of the patient’s 
and often also the informal carer’s life. Attempts to measure the quality of life and the satis-
faction of the participants varied across the evaluations, making the comparisons diffi cult.
In many open care trials the patients and carers have been highly satisfi ed with the in-
tensifi ed care (Wan 1980, Zimmer 1985, Cummings 1985, Kemper 1988, Carpenter 1990, Wein-
berger 1996). Comprehensive geriatric assessment programs have also improved the morale 
(Rubenstein 1984) and satisfaction of the patient (Rich 1995). Day hospital arrangement has 
been shown to improve the quality of life of the patients (Tucker 1984, Pitkälä 1998). 
 
Costs
Many programs have been aimed at fi nding alternatives for expensive hospital and nursing 
home care and thereby at reducing the overall costs. Unfortunately, this goal has hardly 
ever been reached. The treatment costs have usually exceeded the savings due to reduced 
institutional care. However, some trials have given hints of reduction of the net costs ( Pap-
sidero et al. 1979, Sklar   et al. 1983, Engedal 1989, Barnabei et al. 1998). Theoretically, the 
cutting of the costs is possible. First, the use of the most inexpensive alternative should be 
encouraged, e.g. nursing home care instead of hospital care (Katz et al. 1972) and  careful 
co-ordination of services instead of increasing the services (Sklar et al. 1983, Barnabei et al. 
1998). Secondly, the intervention duration should be short (Townsend et al. 1988, Jones et 
al. 1999). Finally, it should be noted that many treatment groups have re ached  savings when 
the  participants  have not used the intervention services: in Chance in Change and South 
Carolina trials only about half (Papsidero et al. 1979, Nocks et al. 1986),  and in Wisconsin 
(Applebaum et al.1980) one fourth of the participants were non-users. 
Mortality
Most intervention studies have not shown survival benefi ts. In the studies with lowered 
mortality (Hendriksen et al.1984, Vetter et al. 1984, Pathy et al. 1992) the intervention has 
been quite light (health visiting with or without selective patient follow-up) or it has been 
carried out as a comprehensive assessment and treatment on a specialised ward  (Ruben-
stein et al. 1984, Hogan et al.1987). The reason for the decreasing  mortality has not been 
clear (Skellie et al.1980) Most of the researchers have supposed that it has been caused by 
increased, well-targeted services.
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SUMMARY OF THE LITERATURE
Controversial results of the trials produce diffi culties in drawing unambiguous conclusions 
of the effects of different open care services. 
Nursing home days are reduced when the intervention program is targeted at persons 
at a   high risk of institutionalisation, together with  comprehensive geriatric assessment 
and care, careful co-ordination of services, and well-planned, well-resourced discharges from 
hospitals.
Comprehensive assessment and treatment, preferably in a geriatric unit, and well-
planned discharge from hospital may promote reduction in hospital days.
The best results in improving functional capacity are achieved when rehabilitation is 
targeted at individuals capable of taking advantage of it (only slightly fragile, not severely 
diseased). Multidisciplinary team approach, medical management, co-ordination of the serv-
ices, and comprehensive geriatric assess ment (especially in hospital settings) are of use in 
designing rehabilitation programs.
The increasing costs due to intensifi ed community services are hard to cut, even if the 
institutional days could be reduced. The substituting program should be inexpensive, well- 
targeted, and last only for a short period of time.
The mortality may be reduced if the medical, rehabilitative, and social needs are opti-
mally met.
All the trials with severely diseased, frail patients show benefi ts from medical expertise 
(earlier discharge from hospital, slower functional deterioration). 
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AIMS OF THE STUDY
The purpose of this randomised controlled trial was to study the effectiveness of the intensi-
fi ed and individually planned package of open care services on the frail elderly who have 
already applied to permanent institutional care. 
The purpose was to fi nd answers to the following questions:
• Does intensifi ed home care postpone institutional long-term care of the 
 elderly patients at high risk?
• Does it affect the mortality?                 
• What are the costs of the intensifi ed care compared to the conventional care?
The secondary aim of the study was to fi nd out the opinions of the patients and their 
carers: do they feel the intensifi ed open care safe, to what extend does it meet the patient’s 
needs, and which are the factors leading to the termination of open care.
PATIENTS AND METHODS
PATIENTS
The present trial was carried out in the Helsinki Southern Major District with 90 000 inhab-
itants, of which 15,8% were over 65, 8,1% over 75  and  2,1% over 85 years of age (Helsingin 
kaupungin tilastokeskuksen tilastoja 9/95 1995).
In Helsinki an elderly person in need of long-term institutional care  applies for per-
manent nursing home care. The application is fi lled by the applier’s personal doctor and 
it contains the assessment of illnesses, functional disabilities, and social problems. In the 
present trial the social worker of the social centre of the district sent a copy of all new ap-
plications of the patients to the researcher. The applications were collected in a fi le in the 
order of their  receipt. 
The enrolment of all the successive applications was not possible due to scarce re-
sources. The recruitment rate was determined by the ability of the care teams to take care of 
the patients at the same time, as well as by esti mates such as patient turnover and frequency 
of visits needed, based upon previous experience of the team. There fore, before new partici-
pants could be taken, from fi ve to 15 latest unselected applications were taken as a block, 
and the patients were visited and then randomised. The fi rst subjects were taken in at the 
end of the year 1990 and the last ones in November 1995. 
 The inclusion criteria into the trial were fi lled up if the patient had received an applica-
tion for permanent institutional (nursing home) care, lived in the Helsinki Southern Major 
District, and was willing to participate in the study. 
The willingness to participate was inquired at the time when the researcher fi rst con-
tacted the patient, i.e. before the randomisation. Two persons refused to participate.
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The randomisation was made with 300 opaque envelopes. They contained 100 “inter-
vention“ and 200 “control“ slips. After the envelopes were closed and put in disorder they 
were numbered from one to 300 and then used in the numerical order. Married couples 
always belonged to the same group.
 
SAMPLE SIZE
The following formula was used to calculate the sample size for the present trial:
n=[p1x(100-p1)+p2x(100-p2):(p2-p1)²]xf(αβ),
where   
p1 is the proportion (%) of the patients avoiding the institutionalisation in the  control 
group,
p2 is the proportion (%) of the patients avoiding the institutionalisation in the intervention 
group,
α   (type I error) is 0,05,
β   (type II error) is 0,20, power being  0,80,
f(αβ)  is then 7,9.
The proportions avoiding institutionalisation were chosen on the basis of published evi-
dence assuming that the patients who are applicants for permanent nursing home care are at 
a high institutional risk (Nocks et al. 1986). Forty per cent of the control group and 60% of the 
intervention group were expected to avoid institutionalisation during the two-year follow-up.
Using the above formula, the sample size in each group was 95 patients. To increase 
the power of the trial the number of the control patients was planned to be 200, and that of 
the intervention patients 100.The total number of the participants was only 254 at the end 
of the trial. The intervention showed to be signifi cantly more effective than the care of the 
control patients, and therefore it was appropriate to put an end to the enrolment of new 
participants. 
DESIGN OF THE STUDY
The present two-year prospective study was a randomised, controlled trial. The study was 
open, because the researcher participated in the care team of the intervention patients as a 
co-ordinator of the services.
The fl ow chart of the study is presented in Figure 1.
After the application for permanent institutional care had been received, the patient 
was contacted by phone, asked for the consent, and the fi rst assessment visit was arranged. 
After the randomisation both groups were assessed in one year and in two years after the 
entry. If the patient became institutionalised before the end of the two-year trial period, the 
last assessment was made at the end of the home care period. Thus, the participant had one, 
two or three assess ments during the study period (Fig. 2).
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END-POINTS OF THE STUDY
The primary end-points of the trial were permanent institutionalisation, stay at home for 
two years, or mortality within two-year trial.  
When the patient could not manage, despite any measures or services provided at 
home, the care team made a proposal for permanent institutionalisation. The defi nitive deci-
sion of the permanent institutionalisation was made by the social worker of the Southern 
Main District Social Centre.
CONTENTS OF THE INTERVENTION
The intervention was carried out jointly by the normal health and social care personnel.  Ex-
tra resources were not available, but the elderly care policy had favoured open care settings 
during the 1990’s: it was relatively easy to motivate the caring teams to target resources to 
elderly with a high institu tional risk. Thus, the intervention was not a substitute for normal 
care, but, instead, was integrated with such care.
The basic idea of the intervention was to build an easily functioning multidisciplinary 
team around the patient and the informal carer as well as to create the care plan effective, 
safe and attractive enough to make the patient and the carers willing to continue home-
based care as long as possi ble. Therefore, attempts were made to detect and fulfi l unmet 
medical and social sup port needs, identify and mobilise effective alternate com munity serv-
ices and resources, and facilitate the communications and contacts between the care pro-
viders, the patient, and the informal carer. 
The services available for individual packages of care were
- home health care: community-based or hospital-based 
- home aid services
- auxiliary services: home-delivered meals, transportation, house cleaning, laundry etc.
- day centres
- day hospitals
- alarm services
- economic supports (care allowances, transportation assistance)
- voluntary helpers visiting at home
- domiciliary physiotherapy 
- occupational therapy and facilities for daily living, house adaptation (re-arranging bath-
rooms, altering height of beds, installing safety rails, removing thresholds, lending hospital 
beds etc.)
- respite care in nursing homes
- medical and rehabilitative care on a hospital ward
- residential homes, sheltered housing
One attempt to improve community care was to increase the availability of the ap-
propriate services. Moreover, the continuity of the care and the fl exibility of services were 
important goals in the care plans. If immediate medical care in cases of acute diseases was 
needed, easy admission to a hospital ward and a well-planned discharge from hospitals were 
organised.
The care plan was created together with the patient, the informal carer, and the pri-
218294_taitto 26.8.2002, 14:3923
24
mary care group. According to the principles of the case (or care) managing the investigator 
was available whenever the care plan had to be changed, if the patient needed hospital care 
or if other problems occurred. The patient and the carers were encouraged to call without 
hesitation when help was needed or when anything in the condition of the patient caused 
concern. The care team also contacted actively the patient or the informal carer, when the 
situation at home was unstable.
If the patient was randomised into the control group, no further contacts were made ex-
cept the yearly assessments. If anything requiring immediate treatment was found during the 
physical examination, e.g. a tumour in the breast, the patient’s personal doctor was reported of 
it for measures. With the control patient normal care and services were continued.
ASSESSMENT AND DATA COLLECTION
Examinations
The basic information of all the participants was obtained during the fi rst interview and as-
sessment which were done before the randomisation. It was often necessary to phone the 
carers or to use the existing records to com plete the information. The one-year and two-year 
re-assessments were made mainly according to the same formula.
Most of the assessment procedures were done using the formula planned for this trial. 
A so-called Vasa scale for basic ADL-functioning was included, as it has been widely used for 
institution applicants in Helsinki (Aalto, 1991). Also, the Joensuu functioning scale with in-
formation mainly of instrumental activities of daily living was used (Mäkinen 1990). The cog-
nitive capacity was examined by the Minimental State Examination (MMSE) scale (Folstein 
et Folstein 1975) and the Clinical Dementia Rating (CDR, Hughes et al. 1982, Juva 1994). The 
other forms used in the annual assessments are presented in the Appendix.
Follow-up of services
The utilisation of services was monitored. The home health care and home help service reg-
istered the services. They fi lled the formula made for follow-up or they used their own fi les 
where the information was available. The nursing home and hospital periods were counted 
from the existing records, fi les, and hospital admission and discharge programs. The follow-
up included the following services: 
-  home help service and home nursing visits (number and hours)
- home visits of the physician
- out-patient clinic visits
- emergency room visits
- hospital days
- nursing home periods
- day hospital visits and adult day care
- auxiliary services (e.g. home-delivered meals)
- therapies 
- telephone calls
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The care viewed by the patients and the carers
At the time of the outset permanent institutionalisation the patient was visited, and the 
informal and formal care-givers were usually contacted for their views in a structured inter-
view:
- satisfaction with the care and the given services
- adequacy and availability of services
- reasons for institutionalisation (diseases, missing services etc.)
- suggestions for services or care which might have helped the patient to stay longer at 
home
Costs of the care
The cost evaluations were made merely from the municipal perspective. Thus, only the gross 
expenditures on social and health care services over the follow-up period were included. 
Consequently, costs borne by the patients and their families and by the rest of the society 
were excluded. The total costs were calcu lated using the offi cial gross price data of different 
services in 1996 in the Southern main district (Balancing of the Accounts in 1996) (Table 
2). The two-year follow-up cost calculations were accomplished using acute and permanent 
stay prices of municipal hospitals and nursing homes, unit costs of home aid and home nurs-
ing visits, emergency room visits, day hospital days, and costs of delivered meals. Very few 
of the participants were visited by the physiotherapist or by the occupational therapist and 
therefore these were left without consideration. Medicines at home and attendance allow-
ances were excluded, too.The capital charges for land and buildings, equipment, medi cines 
and therapies provided in institutions, and administration are included in the unit costs. 
STATISTICAL METHODS
The data were analysed by using Biochemical Data Processing (BMDP) soft ware (Dixon et 
al. 1988). The continuous baseline data were compared using the analysis of variance with 
and without co-variants. The differences in cate gorical data were tested by using  Pearson’s 
Chi-Square tests. For the non-parametric data Mann-Whitney analyses were used. The main 
hypoth eses were tested by the intention to treat-analyses. The cumulative end-points were 
analysed according to the life-table method and the Cox propor tional hazards model in 
which differences in the baseline data were forced into the analyses as co-variants. The alfa 
levels for statistical signifi cance were <0,05 for the group comparisons and p<0,01 for the 
multivariate analysis.
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RESULTS
BASELINE CHARASTERISTICS OF THE PATIENTS
Socio-demographic data
The mean age of the patients was 82 years (range 58 - 98 years) in both groups (Table 3). 
Nearly 90% of all the participants were female, one out of three was unmarried, and more 
than half were widowed. The primary school was the only education of nearly 60% of the 
patients. No signifi cant differ ences were found between the groups. 
Living conditions
The study groups were quite comparable in terms of living conditions    (Table 4). In order 
to characterise the social network of the participants the visits and contacts were investi-
gated. About 80% of the subjects lived alone in both groups. Friends and relatives visited one 
fourth and phoned one half of the participants at least once daily. One tenth of the subjects 
received only occasional visits by informal visitors.
All of the participants lived in fl ats. More than 80% of the subjects lived in apartment 
houses with elevators, and easily usable kitchens were even more common. However, most 
bathrooms were quite poorly equipped, often with a bath tub instead of a shower. The in-
tervention patients were even in a slightly worse situation than the controls. One fourth of 
both groups had alarm systems at home. More than one fi fth of the participants received 
care allowances, and nearly one third had economical support for free time transportation. 
Health and diseases
In general, all the patients had multiple diseases and complaints (Table 5). More than  half 
of the patients suffered from brain diseases, usually Alzheimer’s disease or other dementia. 
They were slightly more common in the control than in the intervention group (p<0,05). 
Nearly half of the patients suffered from a cardiovascular disease. Musculo-skeletal diseases 
were nearly as common as cardiovascular diseases and they dominated in the intervention 
group (p<0,05).
In the clinical status normal cardiac auscultation was found only in one fi fth of the 
intervention and in two fi fths of the control patients (Table 6). More than half of the patients 
had balance distur bances. A pathologic articular status was observed in more than 40% of 
the participants. Less than a fourth of the patients had own, well-cared teeth.
According to the NYHA classifi cation, about 40% of the intervention and 55% of the 
control patients belonged to the class I with no symptoms. NYHA classes III - IV indicating 
severe cardio-respiratory function disturbances did not differ between the groups. 
The patients took several medicines. The most common were medi cines for psychiat-
ric diseases; they were taken by nearly half of the participants. In addition, one third needed 
sleeping pills regularly. Medicines for better circulation were taken by over 40% and diuret-
ics by one third of the patients. There were no signifi cant differences between the groups.
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Physical and cognitive functioning
The patients had many inabilities of daily living (Table 7). In this respect, the randomisa-
tion succeeded well.  Balanced, steady walking indoors with or without a walking device 
was possible for most of the participants, whereas less than 40% were  able to walk alone 
outdoors. The ability to eat and visit the toilet was satisfactory in most cases, whereas almost 
half of the patients needed help with dressing and nearly 80 % with bathing. Three fourths 
of the participants could use the telephone adequately, whereas only one fourth could cope 
independently with the medication and only a few could take care of own meals.  Faecal 
incontinence was rare, but nearly half of the patients suffered from urine incontinence. No 
signifi cant differences were found between the groups. 
The functional ability was also tested by using the Joensuu classifi cation model (JI-
ADL),  and only one out of ten patients could be included in the categories A, B or C with 
only light functional disabilities. According to the Vasa-classifi cation, the mean score in both 
groups was 6/37.
Despite many disabilities, the patients did not feel themselves very sick (Table 8). Only 
one third of the participants considered their health very poor. Even fewer felt depressed or 
lonely, only about one fi fth of each group.   
The cognitive function was measured by using the Minimental State Examination 
(MMSE) and Clinical Dementia Rating (CDR) (Table 9). There was no signifi cant difference 
between the groups in the mean MMSE score  (23/30 in the intervention, 22/30 in the con-
trol group) in half of the participants. CDR showed no or questionable impairment (CDR 
classes 0 and 0,5). The CDR classes 2 - 3 indicating moderate to severe dementia were found 
as often as the MMSE scores 17 or lower, which correspondingly indicates at least moder ate 
dementia. No signifi cant differences were found in these categories between the groups.
Opinions of the most proper placement
The wishes concerning the optimal placement differed remarkably between the patients 
(Table 10, Fig. 3). Although the patients suffered from multiple diseases and had many in-
abilities in their functions, three quarters of them in both groups wanted to continue their 
stay at home. On the contrary, only about a quarter of the informal carers and formal carers 
preferred home care. When the patient wished to be cared at home, no more than one out 
of four informal carers and even fewer of the personnel agreed with him/her (Table 11). 
If the informal carer preferred home care, nine out of ten patients, but only one fourth of 
the personnel, agreed with him/her. Finally, if the formal carer recommended the patient’s 
home as an optimal placement, most of the patients, but only one third of the informal car-
ers agreed with him/her. Thus, there seemed to be a clear disagreement concerning the most 
convenient placement between the patient and the informal and formal carers.
CHANGES IN THE CARE BY TREATMENT GROUPS
Eight persons (all in the control group) discontinued the trial because of moving out of 
the area. Therefore, the services they received could not be followed, and the number of 
patients are 159 in the control and 87 in the intervention subgroups in this chapter.
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Baseline services
Both groups received a number of services at entry. Most participants had home care serv-
ices (Table 12). Nearly 60% of the patients were visited by home aid personnel and almost 
as many by a home nurse. One third received neither home help nor nursing at enrolment. 
The mean number of formal visits (mainly home aid and home nursing) was about three 
per week in both groups. One fourth of the controls, but only one tenth of the intervention 
subjects, visited the day hospital at the beginning of the trial period. It was the only statisti-
cally signifi cant (p<0,01) difference between the groups.
Domiciliary care visits, supportive services, and day hospital care 
In general, the volume of home care services increased in both groups.  However, the domi-
ciliary services in the intervention group were signifi cantly higher than those in the control 
group (Tables 12 and 13, Fig. 4). De spite the rather high coverage of the home aid visits at 
the beginning of the trial, the care visits clearly increased in both groups (up to more than 
80% in the interven tion and nearly 70% in the control group).
   The median frequency of the formal home aid visits increased during the interven-
tion period by 2,1 times weekly, whereas the median increase in the control group was 0,7 
visits/ week (p<0,01). The visits by the home nurses showed the same tendency even with 
a higher coverage at the end of the trial (90% vs. 80%, respectively). The median increase of 
the weekly nurse visits was 0,9 times in the intervention group, whereas the visits decreased 
in the control group (p<0,001 for the difference). Also, the median number of  the meals-on-
wheels visits to  the intervention subjects was higher than that to the controls (p<0,05). The 
physician visited more than 80% of the intervention patients, but only 16% of the controls. 
The respective numbers of the visits were 4,6 and 0,2, respectively (p<0,001). The use of 
day hospital was signifi cantly lower in the intervention group than in the control group at 
admission, but the coverage levelled off during the trial. Telephone contacts between the 
patients and carers were signifi cantly more common in the intervention than in the control 
group (mean 36 vs. 10 during a care period, p<0,001).
Short-stay nursing home and acute hospital care
About 50% of the intervention and 60% of the control participants received short-term care 
in nursing homes, and about 80% of both groups were treated on acute wards  (Table 13). 
The mean length of nursing home stay was 24 days for the intervention and 37 days for the 
control subjects during the trial period. The intervention patients needed hospital treatment 
nearly twice as much as the controls (60 days vs. 34 days, p=0,002). The emergency-room 
was visited by more than half of the patients in both groups, and the total number of the 
visits per patient did not differ between the groups. 
EFFECTS OF INTERVENTION
The effects of intervention on the major end-points, the two-year placements, are presented 
according to the intention to treat analyses (87 intervention and 167 control patients) (Ta-
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ble 14, Figs. 5 and 6). More detailed analyses on the institutionalisation were made including 
patients continuing to the end of the trial (87 intervention and 159 control patients).
The institutionalisation rate was signifi cantly lower in the intervention than in the 
control group, and the number of patients living in an institution was nearly 50% lower 
in the intervention group at two years. The mortality tended to be higher in the interven-
tion group at the beginning, but the difference disappeared by the end of the year 1997. 
The inter vention patients stayed at home signifi cantly more often than the controls during 
the two-year follow-up, but this difference had disappeared at the end of 1997. The cumula-
tive effects on the placement at two years, in December 1997, and in December 2001 are 
presented in the fi gures 7 and 8.
Institutionalisation
During the two-year trial 41% of the intervention patients and 64% of the control patients 
had ended up into long-term institutional care (p<0,001) (Table 14, Figs 5 and 6). Of these 
subjects 14 intervention and 28 control patients died during the two-year follow-up. Of the 
intervention patients 25% of intervention and 47% of the control patients were still living in 
an institution at two years (p<0,001).
During the post-trial follow-up the difference in the institutionalisation rate did not 
disappear between the groups (Table 14, Figs. 5 and 6). By December 31, 1997, (the follow-
up changing from three to seven years) 56% of the intervention and 71% the control pa-
tients had ended up into an institution (p<0,05) where 27 and 71 patients, respectively, had 
died. About one fourth of the patients in both groups still lived in an institution. Four years 
later, in December 2001, 63% of the intervention and 74% of the control patients had been 
institutionalised; seven and 11 patients still lived there, respectively.
Survival
During the two-year follow-up 33 patients (38%) of the intervention and 51 (31%) of the 
control patients died (Table 14, Figs. 5, 6, and 9). Of these patients 14 and 28, respectively, 
died during their permanent institutionalisation.
No signifi cant differences between the groups were found during the post-trial obser-
vation period (Table 14, Figs. 5, 6, and 9). Of the interven tion patients 62% and 63% of the 
control patients had died by December 31, 1997. In December 2001 11 persons in the in-
tervention and 15 persons in the control group were living at home or in the institution.
The two-year mortality was associated with the intake of certain medicines (diabetes 
medicines, beta-blockers, diuretics, p<0,05) and with the NYHA classifi cation (p<0,05).
Staying at home
The decreased institutionalisation rate and unaffected mortality provided the possibility to 
stay longer at home.
At two years 37% of the intervention and 22% of the control participants were still 
at home (Table 14, Figs. 5 and 6). The intervention patients stayed 143 days longer at home 
than the controls: the mean number of the days at home was 417 days (range 1-730) in the 
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intervention and 274 days  (range 2-730) in the control group (p<0,001). 
No signifi cant difference between the groups existed in December 31, 1997 (Table 14, 
Figs 5 and 6). Eleven patients (13%) in the intervention and 15 patients (9,0%) in the control 
group lived at home. In December 2001 four persons lived at home in each group. Of all liv-
ing participants 59% in the intervention and 32% in the control group (p<0,001) still lived 
at home at two years (Table 15, Figs. 10 and 11). The respective numbers were 37% and 22% 
(p<0,01) of all participants. The difference between the groups was not signifi cant during 
the post-trial period. 
Thus, during the two-year trial the belonging to the intervention group increased the 
possibility to stay at home. The odds-ratio for staying at home was 2,04 (95% CI 1,47-2,86). 
After controlling the baseline difference of the MMSE score between the groups, the 
odds-ratio for staying at home still remained signifi cant both during the two-year follow-up 
and the post trial period, namely 1,87 (95% CI 1,36-2,57) and 1,75 (95% CI 1,51-2,03), re-
spectively.
Certain characteristics were associated with the staying at home for two years  (Table 
16 ). The absence of dementia favoured the staying at home. More than 80% of the patients 
staying at home had a MMSE score equal or more than 24/30, whereas only half of the pa-
tients not able to stay at home had high MMSE scores (p<0,001). Also, the willingness of the 
formal and informal carers to arrange home care instead of institutional care seemed to be 
associated with the longer stay at home (p<0,05). 
The patient stayed longer at home if the informal carer preferred home care over the 
institutional care, if the patient often or always felt depressed, and if he/she had dementia 
but no cardiovascular disease, measured in absolute percentage units (Fig. 12). For example, 
the absolute benefi t of patients feeling depressed was 31 percentage units (95% CI 5,6-56) 
in the intervention group over the control group. The same benefi t was found among the 
patients whose relatives preferred the home care. Also, the patients with a musculo-skeletal 
disease seemed to benefi t of the intervention  (24,5%-units; 95% CI 5,1-44,0).
PATIENTS DISCONTINUING THE TRIAL
Eight patients in the control group but none in the intervention group discon tinued the trial 
(Fig. 2).
Of the eight control patients who moved away from the area fi ve persons were at 
home (actually none of them stayed in his/her own home but in different kinds of service 
houses), one in a nursing home, and one had died by two years after the enrolment. Dur-
ing the post-trial period none of the fi ve control patients who stayed at home had become 
institutionalised, but one of them had died. The patient who had been institutionalised dur-
ing the two-year trial period still lived in the institution.
THE OPINION OF THE PATIENTS AND CARERS OF THE CARE
The opinions of the causes of permanent institutionalisation and of the measures to post-
pone it were inquired of 36 intervention and 107 control patients and their informal and 
formal carers after permanent institutionalisation. Also, the capacity of the care system to 
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ensure the feeling of safety to stay at home was inquired. 
CAUSES OF INSTITUTIONALISATION
Both the patients and their relatives (more than 80% in the intervention and nearly 95% in 
the control group, p<0,05) and the professionals regarded diffi cult diseases and functional 
disabilities as the most impor tant causes of permanent institutionalisation (Table 17). One 
remarkable cause for placement, especially among the control patients, was the feeling of 
insecurity (40% vs. 11% in the intervention group, p<0,01). The opinions of the formal carers 
were parallel (feelings of insecurity in 40% of  the control and 20% of the intervention group 
carers, p<0,05). The professionals reported that more than one third of the participants had 
an exhausted informal carer, but the patients and their carers did not share this opinion. No 
signifi cant differences between the groups were found in this respect.
Measures helping the patients to stay longer at home  
There was only one superior measure that the patients and the professionals could see as 
helping the subject to stay longer at home. That was the wish that some body could have 
been able to stay with the patient or that the disabled person could have had a possibility  to 
move to live with another person. This alternative was almost always under the title “some-
thing else helping to stay longer at home“ (about 40% in the answers of the patients and 
professionals; no differences between the groups). Less than one out of ten patients and for-
mal carers considered more economic support to postpone the permanent institutionalisa-
tion. Some participants regarded more frequent home visits as the option to be longer at 
home. There was no difference between the groups in this respect (Table 18).
Satisfaction with the care
Most of the patients were satisfi ed with the care they received during the trial period (Table 
19). The number of home visits was considered good or very good in both groups, but the 
control patients expected the physician to visit more often. The response to the needs of the 
patient and the fl exibility of the services was considered signifi cantly better in the interven-
tion than in   the control group (p<0,01). Also, the safety of the care was estimated higher in 
the intervention group (p<0,01). Many of the patients had visited emergency rooms, and the 
visits were valued exceptionally low: about one third of the patients estimated the quality 
of the visits moderate, poor or very poor. 
TREATMENT COSTS
The mean two-year total costs of a patient in the intervention group were 212000 FiM and 
those of the control group 217000 FiM (p=NS). Thus, the total costs were not lower in the 
intervention than in the control group despite postponed institutionalisation (Table 20).
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Costs of the services during the home care period
The intervention group spent about 58000 FiM more per capita than the controls for the 
home care period, including home care visits and home-delivered meals, day hospital stay, 
emergency room visits, acute hospital care, and respite care in nursing homes (140500 vs. 
82500 FiM, p<0,001) (Table 20). Half of the total costs was due to home nursing and home 
aid visits in the intervention and one third in the control group during  the open care pe-
riod (Table 21). The acute hospital care costs were higher in the intervention group (44700 
vs. 29300 FiM, p<0,01), whereas the short-stay nursing home costs in the control group 
exceeded those of the intervention patients (15600 vs. 10100, p=0,07). So, the difference 
of the costs of the total short-stay institu tional care was not marked between the groups 
(54800 FiM in the interven tion and 44900 FiM in the control group). Also, these costs were 
only 39% of the total home care  period expenditure in the intervention group, whereas the 
corresponding percentage was 54% in the control group.
Costs of permanent institutional care during the two-year follow-up
The intervention group spent 59300 FiM per capita less than the controls for permanent 
institutional care during the two-year follow-up (122400 vs. 181700, p<0,01) (Table 20). Of 
the total costs 51% was spent for long-stay hospital care and 41% for nursing home care 
in the intervention group. The respective fi gures were 26% and 69% in the control group 
(Table 22).
Patients continuing at home with high or low costs during the two-year 
follow-up
Of the patients continuing at home nine persons (seven intervention and two control pa-
tients) had  total costs more than 200 000 FiM  and 14 persons (three intervention and 
eleven control patients) less than 100 000 FiM during  the 2-year trial period. The mean total 
care period in both groups was shorter than fi ve years, but the difference in the costs was 
maintained. In the group with higher expenses the mean yearly cost per patient was about 
230 000 FiM, whereas the respective fi gure in the other group was less than 70 000 FiM.
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DISCUSSION
STUDY DESIGN
The present study is the fi rst randomised, controlled trial on the effectiveness of a multidis-
ciplinary open care program for prevention of premature permanent institutionalisation of 
aged patients in Finland. 
The trial design was not blinded. The totally blind design has not succeeded in any of 
the earlier trials of this kind, but in some of them the interview ers have been separated from 
the staff providing the services, and in those trials the assessors have been kept unaware to 
which group the patients belonged (Katz et al.1972, Nielsen et al. 1972, Claffey et al. 1976, 
Sklar et al. 1983, Townsend et al.1988). In the present trial it was not possible to employ a 
separated interviewer, as the researcher had to participate both in the assessments and care 
of the intervention patients. This has been a common procedure also in other trials (Carpen-
ter et al. 1990, Hansen et al. 1992, Rossum et al. 1993, Sheppard et al. 1998). It is possible that 
some bias has occurred also in the present trial. However, it is not probable because as the 
primary indicator of the effectiveness of the intervention was “avoiding institutionalisation” 
which could not be affected by the researcher who participated in the care of the control 
patients only by making the yearly assess ments. 
The non-blinded model of the intervention was obvious for all the participants and the 
care staff, because the researcher participated in the multidisciplinary team work concerning 
the care and institutionalisation of the intervention patients.  The researcher also worked as 
a case co-ordinator creating improved contacts between the different partners, especially be-
tween the hospi tals and community care, be tween the formal and informal carers, and between 
the different service units. This seems to be one of the most important measures in effective 
interventions (Nocks et al. 1986, Barnabei et al. 1998, Eloniemi-Sulkava et al. 1999). It probably 
improved the results, as the members of the care groups both at hospital and in open care knew 
that the intervention patient was not to be  institutionalised, if only possible. The open design 
of the trial can produce contamination, which could be suspected in this study. Both the inter-
vention and control groups received more open care services during the two-year follow-up. 
However, the primary cause of this was probably the prevalent tendency to favour home care 
over institutional care. To minimise the disadvantages of the non-blinded model of the trial the 
researcher carefully avoided participating neither in the care of the control patients nor in the 
decision-making concerning their institutionalisation.
Southern Helsinki was a suitable area for the present trial since there were quite many 
elderly, frail people living in the area with applications for permanent institutional care at 
a time when hospital and nursing home places should be reduced to a minimum. Massive 
changes in the elderly care services were planned. Therefore, evidence-based results and 
practical experiences were needed. The present study was carried out on the basis of the 
data of foreign trials and of the experiences of other Finnish municipalities. 
A few ethical questions caused concern for the care team. The randomisation of the 
patients in this kind of an experimental intervention study design raises doubts of the pos-
sible deprivation of benefi cial care and services to the controls and other patients. In this 
study, the control group received at least the services they would have received without 
the trial. The common experi ence of controlled trials is that both groups benefi t from the 
study ar rangements. When there were shortages of certain services (e.g. week-end or night 
visits), the intervention patients were on the same waiting list with the others in need, and 
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alternative or substitute services were sought for to meet the need of these patients (private 
services, respite care etc.). 
PARTICIPANTS
The participants of this trial were aged persons with the mean age of 82 years, which is 
comparable with only few intervention studies  (Hogan et al. 1987, Townsend et al. 1988, 
Stuck et al. 1995, Donald et al. 1995, Barnabei et al. 1998, Eloniemi-Sulkava et al. 1999). In 
some trials the mean age of the participants has been only 60-65 years, which  is to be noted, 
when comparing the results  of this study to those of other trials with participants 20 years 
younger than the present patients (Applebaum et al. 1980, Hughes et al. 1990, Cummings et 
al. 1990,  Fitzger ald et al. 1994, Weinberger et al. 1996). 
Approximately 80% of the participants lived alone, which is not a common feature 
particularly in older trials. In most foreign studies 40-60% of the participants lived alone 
(Katz et al. 1972, Claffey et al. 1976, Wan et al. 1980, Pinkerton et al. 1984, Williams et al. 
1987, Carcagno et al. 1988, Townsend et al. 1988, Stuck et al. 1995, Weinberger et al. 1996, 
Rudd et al.  1997,  Barnabei et al. 1998, Richards et al. 1998, Stuck et al. 2000), and many other 
intervention studies show even lower fi gures   (Nielsen et al. 1972, Papsidero et al. 1979, 
Zimmer et al. 1985, Nocks et al. 1986, Hughes et al. 1990, Cummings et al. 1990, Siu et al. 
1996, Eloniemi-Sulkava et al. 1999). Also in the Helsinki area the differences are considerable 
in this respect. For example, the mean percentage of alone-living persons among people 
over 75 years of age was 42% in the Northern District vs. 62% in the Southern District, and 
among persons older than 85 years 37% in the Northern vs. 71% in the Southern District 
(Statistical yearbook of Helsinki, 1997).
The functional capability of the patients of the present trial was, as expected,  much 
poorer than in many trials with a low intensity of services (Hendriksen et al. 1984, Vetter 
et al. 1984, Townsend et al. 1988, Carpenter et al. 1990, Pathy et al. 1992, Fitzgerald et al. 
1994, Siu et al. 1996, Stuck et al. 2000). On the other hand, many of the participants in early 
trials had more defi ciencies in the activities of daily living than the present patients, even 
if they only seldom were at as high a risk of institutionalisation as in this trial(Katz et al. 
1972, Nielsen et al. 1972, Zimmer et al. 1985, Nocks et al. 1986, Applebaum et al. 1988). The 
functional capabilities, however, are diffi cult to be compared between the trials because of 
the varying measures. 
The severity of diseases in the present patients was comparable with that in some 
other trials because of the corresponding mortality rates  (Claffey et al. 1976, Weinberger 
et al. 1996, Rudd et al.1997, Barnabei et al. 1998). Fewer patients died, naturally, in the trials 
with health visitors (Williams  et al. 1987, Rossum et al. 1993, Stuck et al. 2000), but also in 
some other studies (Applebaum et al. 1980, Townsend et al. 1988). Very high mortality rates, 
as high as 36-44% during six months, were found in trials including of terminal patients 
(Zimmer et al. 1985, Cummings et al. 1990).
The dementia of the participants is an important aspect when comparing institution-
alisation between different trials. In most trials the degree of dementia is not known or is 
diffi cult to be compared with other studies.  Probably the patients in this trial were more 
demented than in most other studies, except a few studies targeted at demented elderly 
persons (Engedal 1989, Eloniemi-Sulkava et al. 1999).
On the basis of the characteristics represented above the average participant of the 
present trial was an old female living alone, very dependent, with many diseases, and at a 
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high risk for permanent institutionalisation.
The targeting in the present trial succeeded very well. It is suggested that precise inter-
vention targeting at the persons at a high institutional risk produces successful results in 
avoiding institutionalisation (Nielsen et al. 1972, Rubenstein et al. 1984, Nocks et al. 1986, 
Weissert et al. 1988). In this trial the targeted popu lation was applicants for permanent 
nursing home care, who were at a high risk for institutionalisation. Of the control partici-
pants 56% were in permanent institutional care at 18 months of the follow-up, whereas 
the highest institutionalisation rate was 49% at the same time point in the South-Carolina 
study (Nocks et al. 1986). Other intervention studies had remarkably lower percentages. 
Moreover, in many studies the participants were not long-term patients in nursing homes, 
but about 25% of them were dis charged   home (Weissert et al. 1988). In this study all of 
the appli cants who received a permanent institutional place actually stayed institutionalised 
until they died.
 
The randomisation was sound with the allocation of sequentially numbered opaque 
envelopes after the fi rst assessment and the consent of the patients. The fi rst assessment 
was carried out before the randomisation to avoid the bias produced by the researcher who 
assessed and interviewed all the participants. The randomisation succeeded for most parts 
of the socio-demographic issues, living conditions, baseline services, and functional abili-
ties. Slightly more demented people ended up to the control group, and, correspondingly, 
musculo-skeletal and cardiovascular diseases dominated in the intervention group. Since 
dementia is one of the important risk factors for institutionali sation the results of this trial 
were adjusted for the MMSE score and for the existence of brain diseases and musculo-
skeletal diseases.
INTENSITY OF THE CARE DURING THE COMMUNITY-CARE PERIOD
Both groups received a number of services and plenty of care before the trial. The coverage 
of the home care visits was very high, about 70%, also and the weekly visits were frequent 
(about three visits per week). This is very exceptional as compared to most previous stud-
ies. In many trials there was practically no community care before the project- producing 
services (Nielsen et al. 1972, Katz et al. 1972, Claffey et al. 1976, Papsidero et al. 1979, Ap-
plebaum et al. 1980, Sklar et al. 1983, Hughes et al. 1990). 
Despite the abundance of the services at the beginning the intervention participants 
received signifi cantly more services than the controls during the trial period. The coverage 
of the home care visits to the intervention patients changed from 68 to 95% and to the 
controls from 72 to 84%. Many trials of with a mixture of services available fail to provide 
an appropriate package of care to each patient in need, and several patients do not receive 
any services at all (Claffey et al. 1976, Applebaum et al. 1980, Skellie et al. 1980, Nocks et 
al. 1986).  The mean number of weekly visits also increased in both present groups, but 
signifi cantly more in the intervention group. A similar long-lasting care with a multiplicity 
of visits is not often seen in earlier studies, except in the Channeling Project with fi ve visits 
per week (Corson et al. 1988, Applebaum et al. 1988).
 Only few community-based studies favour short-stay respite institutional periods to 
support the patient and the carer to continue living at home. Most often the period is res-
pite care in a nursing home (Applebaum et al. 1980, Nocks et al. 1986, Corson et al. 1988). 
In this trial periods at hospital and in nursing home were part of care continuity if this pro-
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cedure was considered the most appropriate way to postpone permanent institutionalisa-
tion. The same idea was employed also by Eloniemi-Sulkava who arranged for her demented 
patients an their carers courses to support functional capability and adaptation (Eloniemi-
Sulkava et al. 1999). There is evidence that rates of acute hospital periods of disabled elderly 
people increase if the persons live in the community (Melzer et al. 1999), which was also 
shown in this study. 
EFFECTS OF INTERVENTION
The main result of the present trial was the postponement of permanent institutionali sation 
by intensifying the open care services without a signifi cant effect on the treatment costs.
Postponement of institutionalisation
With the intervention approach the participant could stay at home for  about 140 days more 
than the control-group patient with conventional  care during  the two-year  follow-up. The 
result is more signifi cant than in most studies in which the highest reduction of nursing 
home days per capita and per year seems to  be  about 40-50 days (Weissert et al. 1988). 
The permanent institu tionalisation rate is even more diffi cult to be compared since only the 
South Carolina trial aimed at postponing nursing home admission of  patients on the wait-
ing list (Nocks et. al. 1986). In this respect this trial accorded well with the results of the 
South Carolina project, in which the 18-month admission  rates  were 45% for the interven-
tion and 59%  for the control patients. The corresponding fi gures  in this trial were 36%   and 
56%,  respectively.
There were some features in the present trial contributing to the more positive effect 
on avoiding the permanent institutionalisation compared to many other trials.
First, an adequate amount of services was targeted at the persons with mental or 
physical disabilities and who were at the same time at a high risk for nursing home care. 
A rather similar combination was seen in the Home Aid Service project with signifi cantly 
fewer long-term institutional days (Nielsen et al. 1972). The South Carolina program with its 
good results targeted with success: the patients were frail, and the service range was wide, 
even though the coverage was low (Nocks et al. 1986).  On the other hand, the Channeling 
project without a signifi cant post ponement of institutionalisation provided intensive home 
care, and its participants had many ADL disabilities but were not at a very high institutional 
risk (Kemper 1988, Weissert et al. 1988). None of the other programs with mixed packages 
of services were comparable with the present combina tion: frailty, risk of institutionalisa-
tion, and possibility to use substituting open care services.
Secondly, in the present trial a multidisciplinary team with case co-ordination was col-
lected around each patient, the responsible formal carer was named, and the informal carer, 
if available, was an important participant of the team. The effectiveness of functioning and 
the capability to respond to changing needs are, again, diffi cult to be compared between 
different trials. However, some programs with no success reported on diffi culties in team 
work, co-ordination, and proper planning of care (Claffey et al.1976, Applebaum 1980). On 
the other hand, many trials have produced excellent results with co-ordination, expertise, 
and multidisciplinary teams (Nocks et al. 1986, Rubenstein et al. 1984, Kennie et al.1988 
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Hansen et al. 1992, Barnabei et al. 1998, Sommers et al. 2000).
Thirdly, the physician participated signifi cantly actively in the care of the intervention 
patients, which differed from many earlier studies. Some trials with a physician as a member 
of the care team have reached a signifi cant reduction in nursing home use (Rubenstein et 
al. 1984, Kennie et al. 1988, Hansen et al. 1992, Stuck et al. 1995).
The effect of intervention may have weakened as a consequence of a certain amount 
of contamination. Information of the objectives of the trial may have raised efforts in other 
community staffs for open-care-minded policy. Inevitably, there were contacts between the 
care and the control-group staffs.
Mortality
The aim of the present study was not to decrease the mortality rate. However, the postpone-
ment of permanent institutionalisation should not cause the increase of the number of 
deaths. Some earlier studies have reported signifi cant decreases in the death rates in their 
intervention groups. They all belong to either health visitor interventions (Hendriksen et al. 
1984, Vetter et al. 1984, Pathy et al. 1992) or multidisciplinary team care trials (Rubenstein 
et al. 1984, Hogan et al. 1987). The reduction in mortality has been explained in earlier 
studies by the following assumptions: clearer identifi cation of health and social problems, 
more thorough diagnostic process, more appropriate therapy, more intensive rehabilitation, 
and provision of geriatric follow-up. In this study careful assessments, multidisciplinary ap-
proach, and acute care at geriatricly orien tated hospital were available. Probably therefore 
the mortality rates of very frail persons at home did not exceed those of the patients in 
institutions with more intensive follow-up and care.
Costs
Home care as a substitute of institutional care has been burdened by expecta tions of automatic 
net-savings. Unfortunately, savings are seldom produced in the trials, which was also seen in the 
present study. The care of the intervention group was as expensive as the care of the controls 
calculated for the two-year follow-up. Most total expenses were used for open care services 
instead of permanent institutional care which dominated in the control group.   
The mean two-year total costs of both groups were  quite  high,  more  than  200 000 FiM. 
The conclusion of expensiveness can also be found in many other trials (Zimmer et al. 1985, 
Thornton et al. 1988, Hughes et al. 1990, Donald et al. 1995, Weinberger et al. 1996, Forster 
1999). The increased costs of expanded open care services were not offset by reduced nurs-
ing home costs. This was also the case in two earlier studies, which reached a signifi  cant 
reduction in nursing home use  (Nocks et al. 1986, Thornton et al. 1988). In fact, in the Chan-
neling project the expenditures of the intervention group were 15% higher than those of 
the controls (Thornton et al. 1988), and the tendency of the South Carolina study was the 
same  (Nocks et al 1986). 
There are, however, two open care programs showing savings. One of them is a trial 
called Chance for Change (Papsidero et al. 1979) where nearly half of the patients did not 
receive any services. The other trial was Project Open (Sklaar et al. 1983) where the main 
intervention was case co-ordination (Weissert 1988). Both trials included patients with a 
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low institutional risk, and the signifi cant reduction of costs was seen only during the fi rst 
six-month period. These trials differed clearly from the present study where nearly everyone 
received services, the patients were at a high risk of institutionalisation, and the interven-
tion lasted for two years.  Also, savings were reached in a few other trials with reduction 
in hospital use (Engdahl et al. 1989, Coast et al. 1998, Jones et al. 1999).  In this study the 
intervention was long-lasting, the patients received a considerable amount of home care 
services, and they needed as much as 60 acute hospital days during the mean community 
care period. The tendency of higher hospital admission rates is coherent with the trial of 
Weinberger et al. where very sick persons needed more hospital ward care during interven-
tion with a close follow-up by the nurse and primary care physician for six months (Wein-
berger et al. 1996). There are suggestions that the result refl ects more the severity of the 
illness in the study population than the inadequacy of the strat egy (Sweeney 1996). Practi-
cally all issues assumed to cause savings in earlier trials are missing from this study. Therefore 
it should be noted that the two-year costs did not exceed those of the controls.
There are no intervention studies with such a long follow-up of the costs as in the 
present trial. Therefore the tendency of maintaining either high or low costs during the 
whole terminal care period suggested in this trial needs to be confi rmed. One explanation 
could be the diseases of the present patients. Most of the patients with high over-all costs 
had many diffi cult diseases needing medical expertise and hospital care. On the other hand, 
the participants of the cheaper cost group seemed to have many disabilities in the activities 
of daily living, but had milder and fewer diseases, therefore only seldom needing medical 
and hospital care.
HOW TO CREATE HOME CARE OF GOOD QUALITY?
Home care is an obvious and preferred choice to enable the elderly to live as independently 
and as long as possible in their own homes. The ageing popula tion, especially increase in the 
number of the very aged, as well as shrinking national economics raise future crises in the 
provision of services. Combining the experience in elderly care with the results of earlier 
trials, some issues suggesting cost-effective community-based elderly care with good quality 
exist although they are not raising directly from the present experiment. 
First, the willingness and capability of the informal carers to participate in the care 
of the elderly are crucial now and especially in the future. In the present trial as in several 
other investigations a number of patients received their daily care and control mostly from 
their relatives, and could not have been able to avoid institutionalisation if left without their 
help. Therefore spouses and other informal carers are notable members of the care team 
and their wishes concerning the services should not be ignored. Also the need of places of 
respite care for the patients becomes more and more important. Most of the informal carers 
are old and disabled themselves, and simple and easy ways to get help should be available 
for them when needed.
Secondly, the patient and the carers should prefer home care to institutional care. This 
does not succeed without safe and satisfi ed patients and their carers in the home care, 
which seemed to be true also in the present trial. This includes sophisticated professionals 
and equipment, services on a 24-hour-per-day basis and appropriate home care services to 
meet the needs of the patient and the informal carer. Moreover, the expenditures of the 
home care should be lower than that of the institutional care for the patient if it is to be 
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hoped that she or he prefers open care. 
Thirdly, the range of services available must be wide enough to satisfy the varying re-
quirements. The effective elements are diffi cult to be distinguished from the total package of 
services, but cheap services must be easily available (meals, transfer services, laundry, shop-
ping, care allowances) (Weissert et al. 1988).  On the other hand, disabled persons and their 
informal and formal carers do not feel safe at home if fl exible and immediate connection 
to care personnel and medical care, acute hospital care included, is not available. Therefore, 
medical help and acute geriatric beds are needed more in a system favouring open care 
instead of permanent institutionalisation. In this trial, acute geriatric beds were signifi cantly 
more used by the intervention than the control patients. The same tendency is also seen in 
some other trials (Weinberger et al. 1996, Benbassat et al. 2000).
Fourthly, the care organisation without gaps between social and health care should 
guarantee the continuity of the care. The most disabled patients always need a multidiscipli-
nary caring team with someone in the team responsible for communication, co-ordination, 
and organisation of the care. The physician is always a member of the team: the more dis-
eased patient, the more important the physician’s role. This was obvious also in the present 
trial.
Fifthly, environment with its buildings, traffi cs, services etc. should be planned and 
built also considering elderly, disabled persons.
The fi nal, and maybe the most important, issue in providing cost-effective elderly care 
of good quality is a motivated, well-educated caring staff committed with the care. The 
members of the staff should be able to work in teams, combine managerial approach with 
traditional professional approach, and deliver emotional support for both the patient and 
the informal carer. Therefore, lack of commitment of the professionals risks even the best 
elderly care organisations and innovations, and the consensus between the authorities and 
the personnel is essential to reach optimal results. 
QUESTIONS TO BE ANSWERED
More systematic research, development, testing, and adoption of care programs are needed 
to create a cost-effective and high-standard elderly care system for increasing numbers of 
elderly persons and their relatives in the future. 
First, should the risk factors for institutionalisation be detected earlier? It might result 
in  minor and less expensive services, but the intervention could last longer.
Secondly, how can these “at-risk” persons be found, and what kind of intervention is of 
good quality and cost-effective? Danish elderly care has attempted to resolve this problem 
by preventive home visits to all elderly, willing persons aged 75 years or more. It might be 
useful to compare these visits with the assessment conducted by the patient’s own nurse 
and physician during the normal health centre visit. Then the evaluation would be targeted, 
the patient’s history known, and a multidisciplinary approach could  easily be reached if 
needed.
Thirdly, how important are the psycho-social issues and the opinions of the patients 
and relatives when decisions of the care and services are made? The focus of the elderly care 
can seldom be on the primary health problem only – co-morbid conditions and social issues 
are important as well.
Fourthly, does a home care with high charges accelerate the institutionalisation of an 
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elderly person?  Some countries have very low fees for persons receiving home care com-
pared to institutional care, but the cost-effectiveness of this is unclear.
Fifthly, do the interventions, intended to achieve savings in institutional places and 
costs, produce good quality of life as well? The present trial was effective in postponing 
permanent institutional care, but the evaluation of the patients’ and the carers’ satisfaction 
needs further research. 
As a conclusion, the present intervention study with its real-life care packages showed 
that community care can postpone permanent institutionalisation even in the urban, alone-
living, old, and frail population. If incapable, diseased elderly persons and their carers prefer 
nursing home care to care at home, it is economically – and often also in quality – an ap-
propriate choice. On the other hand, if a patient with minor disabilities and with only a 
few diseases does not feel safe and satisfi ed at home, nursing home placement will be long-
lasting, and the cost-effectiveness of the care is low. Therefore the providing community-
based elderly care system of good quality with appropriate institutional services will be a 
challenging task in the future years. 
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SUMMARY
The aims of this randomised, controlled trial were to study if permanent institutional care 
can be avoided or postponed by intensifying community care services, and how this affects 
the costs of the care.
The participants, 87 in the intervention and 167 in the control group, were applicants 
for permanent nursing home care. The patients were old  (mean 82 years of age), and nearly 
90% of them were women. They had many functional disabilities and diseases, and the insti-
tutionalisation rate of the control group was very high compared to earlier trials. The groups 
were similar in most major baseline characteristics, only dementia showed a slight domina-
tion in the control group compared with the intervention group.
The intervention participants received an individually planned package of services 
provided by a multidisciplinary team. Special attention was paid on the changing needs of 
the patient, on the maintaining of the resources of the informal carer, and on co-ordinating 
the services. The control patients continued their conventional care. Compared to the con-
trol group, a signifi cantly higher increase of the provided services could be reached during 
the study in the intervention group. The number of home aid and home nurse visits dou-
bled, day hospital days and home delivered meals signifi cantly increased, and the physician 
visited on the average more than four times the intervention vs. 0,2 times the control pa-
tients during the care period. Also, signifi cantly more acute hospital days were needed com-
pared to the control group (60 vs. 34 days). 
As a result, the intervention patients had been cared for in the community mean 4,5 
months longer than the controls during the two-year follow-up. Of all living participants 
nearly 60% in the intervention group lived at home at two years, whereas the respective 
number in the control group was only slightly higher than 30%.
Signifi cantly more control than intervention patients had been institutionalised (64% 
vs. 41%) during the two-year trial period.  By December 31, 1997 the difference between the 
groups still existed (71% vs. 56%).
Expanded home care provision had no infl uence on the mortality rate com pared to 
the conventional care with dominance of nursing home usage.
The reduction of institutional days did not offset the costs of the additional services 
and short-stay periods on hospital wards. The two-year follow-up total service costs in both 
groups were about 210 000 FiM per person, of which the community care expenditure 
covered about  two thirds in the intervention and one third in the control group.
As a conclusion, the permanent institutionalisation can be postponed by home-deliv-
ered services if they are individually tailored and fl exibly provided. Co-ordination and a 
multidisciplinary care team are needed if the subject is disabled, has many diseases, and is 
at high institutional risk. The staff has to be educated and committed with the care. Home 
care is hardly ever cheaper than nursing home care if the clients are very old, dependent, 
and diseased. Disabled persons need much help, which is expensive both at home and in an 
institution. 
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TABLES    =  increase
    =  decrease
 0   =   no change
 –    =   not reported
Table 1.  Randomised, controlled community care trials concerning the effectiveness of 
home care
Table 1a. Open care trials with intensifi ed mixed services  
Trial Participants Intervention Long-term  Hospital  Mor- Costs
   institut. use use tality
Nielsen et al.  50i/50c    Home aid,   8 vs. 45 days,  0 0 -
1972 20% living alone personal care (p<0,01)
 Age 74 yrs. 
 Moderate 
 institut. risk
Claffey et al.  280i/205c    Home care,     0 0 0 -
1976 43% living alone home repairs 59%
 Age 80 yrs. did not use 
 Low institu tional  services
 risk Case manager
Papsidero et al.   Home aid, home    0 0 0 0   
1979  nursing, physician.    (  fi rst
  Nearly 50% did not    six
  use services    months)
Wan et al.1980 1153 patients   Geriatric day care,   0 0   in  0
 40% living alone home maker, home   day 
 Age 75 yrs. nurse ser vices   care 
     group
 
Applebaum  283i/284c   Home care, day   0  2,9     0 -
et al. 1980 Age 65 i/60c care, respite care,   days
 Low inst. risk meals, transport etc.  vs.14,3
  25% did not use    days,
  services  (p= 0,004)
Skellie et al.  576i/172c    Home care, day   - -      -
1980 Age <70 yrs. in health care, case   15%
 3/4 of patients management   vs. 29%
     (p< 0,01)
Sklar et al.  20i/115c     Co-ordination of     0 0 0  15% 
1983 55% living alone services    fi rst six
 33%<75yrs. Slight increase of    months,
 30%>85 yrs. home services    (p<0,01)
 Low institutional risk
Pinkerton et al.  549i/270c Home care visits,   0 0 0 0
1984 52% living alone support services
 67% >75 yrs. Case manager 
 Low institutional risk services
Zimmer et al.  82i/76c    Home nursing,   0 0 0 0
1985 21% living alone physician visits,
 Age 77yrs. home aid, 
 Terminal care phone contacts
The Channeling   6326 patients    Home aid, home     0 0 0 0
Evaluation 37% living alone nursing, meals,
1980-1985 73% >75yrs. transportation,
 Moderate institut.  therapies Case 
 risk manager
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Nocks et al. 284i/340k     Home care ser vices,     admission to    0 0 0
1986 22% living alone support services,  nursing home
 18%<65yrs. respite care 43% vs. 59%,
 55%>75yrs. Case manager (p<0,001)
 High institu tional risk 58% did not use services
Hughes et al.  119i/114c      Home nursing,    0 0 0 0 
1990 10% living alone physician,
 Males only thera pies,
 Age 64i/65c phone con tacts
 Low institu tional risk
Table 1b. Open care trials with intensively resourced discharge from hospitals or hospital-at-home 
arrangement (HAH = hospital-at-home)
Trial Participants Intervention Long-term  Hospital  Mor- Costs
   institut. use use tality
Townsend et  464i/439c    During 2 weeks     -  read-      0 -
al. 1988 43% living alone after discharge   mission rate 
 Age 82yrs. home care,  thera pies,   (p< 0,03), 
 Not very sick max. 12 hours/ week  hosp. days of 
    alone-living
    (p<0,01)
Hansen et al.  163i/181c    Jointly by the regular     10 days  0 0 -
1992 Age>75yrs.  staff, only moderate vs. 25 days (p<0,05) 
 Moderately sick extra services.
 Low institu tional Nurse visit one day,
  risk physician visit one
  week after discharge
Martin et al.  29i/25c Practical help and    -        - -
1994  independence  re-ad mis-
  promotion for 6   sions 10
  weeks after dis charge  vs. 18,
    (p<0,05),
    hosp. days
    34 less,
    (p<0,05)
Naylor et al.  140i/136c. Age 76y.   Nurse visits on the      -      0 -
1994 Males only. Surgery ward, organi sation  Read mission
 and medical a discharge and care  10% vs. 23%,
 ward pat. at home. 2- week  (p=0,04)
  phone contacts
  after dis charge
Donald et al. 30i/30c. Age 82i/84c.  Multidisciplinary team 0       0 -
1995 68% living alone.  jointly by the usual  discharge
 Moderately sick person nel. 4-week  5 days earlier
  rehabilitative    (p= 0,02)
  dis charge period
Weinberger et  695i/701c.    Nurse and  -    read -   - -
al. 1996 Age 63yrs. physi cian visits  mis sions.
 >50% living alone.   (p<0,05)
 Congestive heart    hospi tal days 
 failure, DM, COPD,    (p=0,04)
 with comp lications
Rudd et al.  167i/164c    Early discharge    0      0 -
1997 Age 71yrs. arrangements,  12 vs. 18
 51%i/62%c living  multidisciplinary   days,
 alone team with thera pies  (p= 0,0001)
 Stroke pa tients up to 3 months
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Sheppard et    Hip replace ment    Home nursing 24     0 0 0    
al. 1998  37i/49c, knee hours/day, general    in COPD 
 replace ment 47/39,  practitioner as     group 
 elderly medi cal  physician, thera pies    (p= 0,01) 
 50/46, COPD 15/17 up to 3 months 
 Age about 70 yrs.
Richards et al.    160 hospital-at-home, Home nursing and       -  Stay at      0  £ 2516 
1998, 81 routine hospi tal therapies, general  hospital   for HAH,
 care pa tients  practitio ner as  62% of the  £ 3292
Cost et al. 1998 56%i/51%c living physician, only  hos pital-at-  for con-
 alone Age 79yrs. minimal do mestic  home period  vent.
 Most orthope dic tasks per formed  (p< 0,0001)  hospital 
 aftercare      care
Jones et al.  102 hospital-at-        Home nursing and   - HAH 8 days,       Intention- 
Wilson et al.  home, 97 hospital therapies. Follow-up  hospital care  to-treat
1999 patients. Living 3 months  16 days  analysis
 alone 48%i/61%c.    median
 Age 84 yrs   (p=0,026)
Naylor et al.  177i/186c. Comprehensive    - Hospital          - Medi- 
1999 Age 75 yrs.  discharge planning,  readmission  care  
 Living alone. nurse visits at home  20%i vs.  savings 
 56%i/57%c (4 weeks)  37%c   300$/
    Hospital  patient/
    days 1,5i  6 months
    vs. 4,1c  (p<0,001)
    (p<0,001)
    
Table  1c.  Open care trials with co-ordinating the services, health visiting or comprehensive geriatric 
assessment at home
Trial Participants Intervention Long-term  Hospital  Mor- Costs
   institut. use use tality
  Katz et al.  150i/150c    Nurse visits for 2  0      0 -
  1972 43% living alone years (max. 2 times   9,6%
 Age 72 yrs monthly)  hospital
 Low institutional    users
 risk   (p<0,05)
  Hendriksen  285i/287c    Nurse visits every    0            -
  et al. 1984 Age>75yrs 3. Month for 3 years  admissions 19,6%
 Normal elderly Assessment and   219i/271c i/26,1%c
 population advice,  days (p<0,01) (p< 0,05)
  Low institutional  no provision of   4884i/6442c
 risk services  (p=0,01)
 
  Vetter et al. 281i/273c and     Once a year for two - -      -
  1984 237i/298c years a health visitor   25%/42%
 Urban and rural who orga nised    (p< 0,01)
 elderly services and was   urban 
 Low institu tional  alerted by other pro-
 risk fession als if needed
  Williams et  58i/59c     Multidisciplinary    0 0 0 0
  al.1987 57%i/30%c team on an outpa tient
 living alone clinic, comprehensive
 Age 76i/77c geriatric assess ment
 Low institu tional
 risk
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  Carpenter et  272i/267c   Visited and scored    8 vs. 20 days    admissions,  0 -
  al. 1990 Aged >70yrs. by volun teers, (p=0,03) 335/252
 Low institu tional risk sent to GP if needed  (p< 0.001)
 
  Pathy et al.  369i/356c    Questionnaire and    0  0 -
  1992 33% living alone follow-up by a health  4,6 days in
 Age 73yrs. visitor for 3 years  younger 
 Low institu tional    group 
 risk    (p<0,01)
  
  Rossum et al.  292i/288c    Nurse visits      0     0 0
  1993 39% living alone 4 times/year for  risk of 
 Age 75 - 84 yrs. 3 years: physical  admission
 Low institutional  examination, in for-
 risk mation, refer rals to
  after care
  Fitzgerald et al. 333i/335c       Case manager       0        0 0 -
  1994 Age 64i/65c  improved access
 Males only to care, education,
 Chronic dis ease, continuity of the care
 Low institut. risk for one year 
  Stuck et al.  214i/199c    Visits by a nurse for      0 - 0
  1995 64% living alone 3 years, collabora tion admission
 Age 81yrs. with a geria trician, 4% vs. 10%
 Low institut. risk handling of the  (p=0,02)
  problems
  Siu et al.  176i/178c Visits by the nurse      0 0 0 -
  1996 23%i/35% living  practitioner on
 alone. Age>65yrs the ward and soon
 Medical or surgical after discharge at ho-
 ward pa tients me, multi-disciplinary
 Low institut. risk discussion and
  organisation of the 
  services
  Barnabei et  99i/100c     Integrated social and     admission to  0 ( )
  al. 1998 50% living alone medical care, case nursing  home admission  £1125/ 
 Age 81yrs management or  hospital to nurs ing  person/
 Home health or   HR 0,69 home or  year
 home aid clients   hos pital
    HR 0,69
  Eloniemi-  53i/47c   Family care        days at  home - 0 -
  Sulkava  et  11/6% living alone coordinator’s ser vices  240 vs. 473,
  al. 1999 Age 80yrs.  (counselling, vis its), (p=0,02) 
 Moderate instit. no extra home- care
 risk ser vices. Annual 
  course (pat+carer)
  Stuck et al.  148+116i/ Preventive visits with    admission  to    0 0 (  0)   
  2000 296+231c   multidimensional nursing  home   during
 Age 82 yrs. geriatric assessments  (p=0,04)   the third 
  by 3 nurses    year
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Table 2. The gross prices used in the calculations
 Service Helsinki,  Southern  District, FiM *
Home aid visit 168
Home nurse visit (including phy sician visits) 333
Day hospital day 626
Home delivered meal 45
Nursing home day 426
Emergency room visit 1322
Acute hospital day 865
Long-term hospital day 601
*Source:  Balancing of Accounts in 1996, Southern Health Center, Southern Social Centre
Table 3.  Socio-demographic characteristics of the participants by treatment  groups
 Characteristics Intervention Control group p-value
 group 
 (n=87) (n=167)
Mean age, years (range) 82,2 (71-96) 82,1 (58-98) NS
Male, % 11,5 13,2 NS
Married, % 11,0 8,6 NS
Widowed, % 58,5 57,4 NS
Single or divorced, % 30,5 33,7 NS          
Primary school only, % 55,8 61,2 NS
NS = not signifi cant
Table 4.  Living conditions (%) by treatment groups
 Characteristics Intervention Control group p-value
 group 
 (n=87) (n=167)
  
Living alone 81,6 82,3 NS
Visited daily or more 25,2 28,3   NS
Social phone contacts daily 57,5 47,2    NS
Usable elevator 67,8 72,3  NS
Easily usable kitchen 88,4  83,5 NS
Easily usable bath-room 31,4   49,7   <0,01
Alarm telephone 28,7    25,9   NS
NS = not signifi cant
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Table 5.  Prevalences of major diseases (%) of patients by treatment groups
 Diseases Intervention Control group p-value
 group (n=87) (n=167)
Brain diseases 48,3 56,9 NS
Cardiovascular diseases 44,8 44,9 NS
Musculo-skeletal diseases 42,5 28,7 <0,05
Sense organ diseases 18,4 16,2 NS
Malignancy 8,0   4,2 NS
Other disease 51,7 49,7 NS
NS = not signifi cant
Table 6.   Normal fi ndings (%) in clinical status by treatment groups
 Normal fi nding Interventi on   Control group  p-value
 group (n=87) (n=167)      
Cardiac auscultation  23,3  40,4  <0,01
Teeth  28,2  19,9  NS
Balance  81,6  86,6  NS
NYHA-class 0  29,1  34,3  NS
Articular status  50,6  61,4  NS
Vision  60,9   72,3   NS
Hearing  77,0  81,8  NS
Pulmonary auscultation  85,1     83,7  NS
Strength of limbs  87,4  90,4  NS 
NS = not signifi cant
Table 7. Independency in activities  of daily living (ADL) by treatment groups (%)
 ADL Intervention Control group  p-value
 group (n=87) (n=167)     
Bathing  18,4  23,5  NS
 Walking outdoors  32,2   43,4  NS
 Dressing him-/herself  57,5  62,7  NS
 Urine continence  57,0  63,0   NS
 Faecal continence  90,3  92,7  NS
 Walking steadily indoors  90,8  94,6  NS
 Toileting  96,6  93,4  NS
 Eating  97,7  99,4  NS
 Taking care of own food  11,5  17,5  NS
 Taking care of medication  24,1  28,8  NS
 Adequate use of telephone  77,0  75,2  NS
 “Light“ JIADL class (A, B or C)*  5,7    11,7   NS
 
NS = not signifi cant 
* Joensuu instrumental activities of daily living: classes A to C with only few inabilities in daily living (Mäkinen 1993)
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Table 8. Feelings of loneliness, depression, and being diseased (%) by treatment groups
 Feeling Intervention Control    p-value   
 group (n=87) group (n=167)
Feeling lonely often or always 21,8 18,6 NS
Feeling depressed often  or always 21,8 16,3 NS
Feeling diseased/very diseased 33,3 31,3 NS
NS = not signifi cant      
Table 9.  Cognition of the patients by treatment groups 
 Interventi on   Control group  p-value
 group (n=87) (n=167)
     
Minimental State Examination    (MMSE)    
Mean score    (SD) 23,1   (5,2) 22,1   (4,9) NS
Clinical Dementia Rating,  %
0-0,5  53,5   45,0   
1  29,1    32,7     
2  11,6    19,8   
3  5,8       2,5 NS
   
NS = not signifi cant
Table 10. Percentage distributions of the opinions of the patient, carer, and personnel on the 
most appropriate placement by the treatment groups 
 Proper placement Intervention  Control  p-value
 group (n=87) group (n=159)
   
Opinion of the patient:
at home 76,7  73,5  
in nursing home 12,8  16,3  
elsewhere 10,5  10.2 NS
Opinion of the informal carer:
at home 24,4  16,3    
in nursing home 58,1  61,4  
elsewhere 17,5  22,3 NS
Opinion of the personnel:
at home 15,5  14,5  
in nursing home 73,8  71,7  
elsewhere 10,7  13.8 NS
NS = not signifi cant   
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Table 11. Frequences  (%) of mutual opinions about the most proper placement at home
       
 Wishes for home  care  Patient agree ing Informal Formal carer 
  carer agreeing agreeing 
Patient wishes ho me care  100  23,4*  16,4*
Informal carer wishes home care  91,1  100  27,7*
Formal carer wishes home care  83,3  36,1*   100
*p<0,05 or less      
Table 12. Domiciliary care visits and meals before and during the study by treatment groups
 Services Intervention  Control p-value
 group (n=87) group (n=159)
Patients receiving ho me aid
visits (%)
-before the study  59,8 56,0 NS
-during the study  83,9 68,6 <0,05
-change (95% CI) +24,9 (7,1-41,1) +12,6 (2,0-23,1) <0,05
Mean home aid 
vi sits/week/patient 
-before the study (ran ge)  1,8 (0-19) 1,5 (0-13) NS
-during the study (ran ge)  4,4 (0-18) 2,7 (0-14) <0,01
-change (range) 2,1 (-4-18) 0,7 (-3-14) <0,01
Patients receiving ho me nurse  
visits (%) 
-before the study 49,4 56,6 NS
 -during the study  93,1 80,5 <0,05
-change (95% CI) +43,7 (31,9-55,5) +23,9 (14,0-33,8) <0,01
Home nurse 
vi sits/week/patient 
-before the study (ran ge)  1,2 (0-14) 1,4 (0-14) NS
-during the study (ran ge)  2,2 (0-16) 1,6 (0-14) <0,05
-change (range) 0,9 (-5-6)  -0,2 (-12-4)  <0,001
Patients receiving meals (%) 
-before the study  10,3 10,7  NS
-during the study  26,4 10,7  <0,05
-change (95% CI) +16,1(4,8-27,4) 0 <0,001
Meals/patient/ home care period 
(range) 88,3 (0-700) 14,2 (0-580) <0,001
NS = not signifi cant
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Table 13. Physician’s home visits, day hospital care, emergency room visits, and acute hospi-
tal and nursing home days during the home care period by treatment groups
 Services Interventi on  Control p-value
 (group n=87) group (n=159)
Patients receiving day hospital care (%) 
-before the study  12,6 27,0 <0,01
-during the study 26,4  29,6 NS
Day hospital days/ patient/home care period   14,8 13,9 NS
Physician’s home visits 
-% of patients  80,5 13,8 <0,001
-visits/patient/home care period (range) 4,6 (0-21) 0,2 (0-5) <0,001
Emergency room visits 
- % of patients  54,0 59,1  NS
-visits/patient/home care period (range) 1,2 (0-16) 1,2(0-12) NS
Acute hospital periods 
-% of patients  85,1 77,4 NS 
-days/patient/home care period 59,7 33,9 <0,01
Nursing home periods 
-for % of patients  49,4 59,1 NS
-days/patient/home care period 23,8 36,5 NS
Phone calls/patient/home care period   36 (0-428) 10 (0-616) <0,001
(range)
NS = not signifi cant
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Table 14. Institutionalised and non-institutionalised patients at two-year follow-up and in 
December 1997 by treatment groups 
 Placement Intervention group Control group p-value
  (n=87) (%) (n=167) (%)
       
at two years
Not institutionalised 51 (59) 60 (36) <0,001
   *living at home 32  37  <0,05 
   *died at home 19             23                 NS
                                        
Permanently institutionalised 36        (41) 107          (64) <0,001
   *living in insti tution 22  79  <0,001
   *died in institution   14                      28  NS  
   
in December 1997 
Not institutionalised 38 (44) 49         (29) <0,05
   *living at home 11  15           NS
   *died at home 27  34  <0,05
Permanently institutionalised  49        (56) 118        (71) <0,05
   *living in insti tution  22  47  NS
   *died in institution 27                              71    <0,05
in December 2001
Not institutionalised 32    (37) 43 (26) NS
   *living at home 4  4  NS
   *died at home 28  39  NS
Permanently institutionalised 55  (63) 124        (74) NS
   *living in insti tution 7  11  NS
   *died in institution 48  113  NS
NS= not signifi cant
Table 15. Patients (%) living at home at two-year follow-up, in December 1997, and in De-
cember 2001 by treatment groups
 % living at home  % living at home
 of living participants of all participants
 Intervention Control     p- Intervention Control p-
 group group value group group value
 (n=87) (n=167)  (n=87) (n=167)
at two  59 32 <0,001 37 22 <0,01
years 
in  33 24 NS 13 9 NS
December
1997
in 36 27 NS 5 2 NS
December 2001
 
NS=not signifi cant
218294_taitto 26.8.2002, 14:4557
58
Table 16. Characteristics associated with staying at home
 Variable % of patients % of patients p-value
 staying at not staying
 home at home
  
Informal carer 
preferring home as proper placement 27,9 16,4 <0,05
Formal carer (personnel) 
preferring home as proper placement 23,0 12,2 <0,05
MMSE> 24 84,1 51,4 <0,001
No brain disease diagnosed 63,5 40,0 <0,01
In the treatment group 36,8 19,5 <0,01
Table 17. Causes for permanent institutionalisation as seen by the patients (and their infor-
mal carers) and formal carers by treatment groups
 Causes for institutionalisa tion -  Intervention    Control group, p-value
 opinions of patients and carers group, % (n=36) % (n=107)
Diffi cult diseases or func tional disabilities 
-patient and informal carer  83,3  94,4 <0,05
-formal carers 100,0 98,1 NS
Insuffi cient amount of treatment 
-patient and informal carer  11,1 21,5 NS 
-formal carers 0 20,8 p<0,01
Poorly equipped residence 
-patient and informal carer  8,7 7,5 NS 
-formal carer 11,4 6,6 NS
Other social needs 
-patient and informal carer  8,3 16,8 NS 
-formal carers 11,4 17,9 NS
Feeling of unsecurity 
-patient and informal carer  11,1 40,2 p<0,01 
-formal carers 20,0 39,6 p<0,05
Exhaustion or disease of 
the informal carer 
-patient and informal carer  22,2 27,1 NS
-formal carers 34,3 40,4 NS
NS = not signifi cant
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Table 18. Measures helping the patients to stay longer at home according the patients (and 
their informal carers) and formal carers by treatment groups
 Measure Intervention Control group,   p-va lue
 opinions of patients and carers group, % (n=36) % (n=107)
More home visits 
-patient and informal carer  14,7  19,6 NS
-formal carers 5,9 21,4 NS
More economic support
-patient and informal carer  5,7  12,1 NS
-formal carers 5,9 10,7 NS 
More respite care in nursing homes 
-patient and informal carer  2,9 15,2 NS
-formal carers 0 6,8 NS 
More short-stay care at hospi tal 
-patient and informal carer  0 0,9 NS
-formal carers 0 0 NS 
More walking facilities etc.
-patient and informal carer  5,9 3,7  NS 
-formal carers 0 2,0 NS
More therapies 
-patient and informal carer  0 3,7 NS 
-formal carers 0 0 NS
More voluntary help 
-patient and informal carer  0 5,6 NS
-formal carers 2,9 2,9 NS
More home-delivered meals 
-patient and informal carer  0 2,8 NS
-formal carers 0 0 NS
Some other service 
-patient and informal carer  37,9 39,0 NS
-formal carers 35,5 41,4 NS
NS = not signifi cant
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Table 19. Quality of the care viewed by the patients (and  their informal carers) and to the 
formal carers by treatment groups (%)
 Type of quality Intervention  Control group  p-value
 group (n=36) (n=107)
Satisfi ed with the number of visits of home aid 
-patient and informal carer  88,9 62,0 <0.001
-formal carers 96,3 91,4 NS
Satisfi ed with the number of visits of home nur sing 
-patient and informal carer 93,5 72,7 <0,001 
 -formal carer 94,0 80,8 <0,05
Good fl exibilty of services 
-patient and informal carer  96,9 73,9 <0,001
-formal carer 97,1 83,9  <0,01
Good security 
-patient and informal carer  90,6 55,9 <0,001 
-formal carer 94,3 74,8 <0,001
NS = not signifi cant
Table 20. Gross municipal mean costs/patient (ranges) of the care during the two-year fol-
low-up, (FiM)
 Cost group Intervention  Control p-value
 group (n=87) group (n=159)
2-year total costs/patient   212280 (7170 - 654490) 216590 (7020 - 479820) NS
Costs/patient before permanent   140520 (4180 - 654490) 82520 (0 -  331900) <0,001
institu tionalisation 
Costs/patient of permanent 122410 (0 -  381750) 181720 (0 -  401567)  <0,05
institu tionalisation at two years
NS = not signifi cant
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Table 21. Mean (and range) service  costs per patient during the period before permanent 
institutionalisation  by treatment groups, FiM
 Cost group Intervention  Control p-value
 group (n=87) group (n=159)
Visits at home (ran ge) 
-home aid  34450 (0-254110) 12430 (0-174720) p<0,001
-home nursing  34900 (0-221780) 14120 (0-207790)  p<0,001
-physician 1530 (0-6990) 80 (0-1670) p<0,001  
 
Home-delivered meals  3970 (0-31500)  640 (0-26100)  p<0,001
Day hospital visits  9290 (0-94530)  8730 (0-151490)  NS
Emergency room visits  1570 (0-21150)  1620 (0-15860)  NS
Short-stay periods in institutions 
-nursing home  10110 (0-119710) 15560 (0-145270) NS
-hospital 44700 (0-404820) 29340 (0-128890) p<0,01
NS = not signifi cant
Table 22. Mean (and range) periodic costs/patient of permanent institutionalisa tion at two 
years by treatment groups
 Cost groups Intervention Control  p-value
 group (n=87) group (n=159)
Long-stay hospital (range)  61870 (0-355800)  46480 (0-375600)  NS
Long-stay nursing home (range)  50520 (0-270080)  124420 (0-305020)  p<0,001
Acute hospital pe riods (range)  10020 (0-121100)  10820 (0-139270)  NS
NS = not signifi cant
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PATIENT NUMBER ________
NAME, IDENTITY NUMBER
________________________________________________________________________________________________
ADRESS, TELEPHONE, DISTRICT
________________________________________________________________________________
MARITAL STATUS
1   Married  (23)
2   Unmarried  (58)
3   Widowed  (141)
4    Divorced  (22)
LIVING, CONTACTS
LIVING
1    Alone (206) ___________________________________________________________________
2    With someone, who (45) ____________________________________________________________________
VISITING BY INFORMAL CARERS AND FRIENDS
1    Many times daily  (14)
2    Daily, nearly daily  (55)
3    2-5 times weekly  (72)
4    Once a week  (76)
5    Only sporadically, not at all (36)
TELEPHONE CONTACTS
1    Many times daily  (19)
2    Daily, nearly daily  (108)
3    2-5 times weekly  (75)
4    Once a week  (32)
5    Only sporadically, not at all (16)
RESIDENCE
A Which fl oor _______
B Elevator
 1    Yes (179)
 2    Yes, but not usable with the patient’s walking aid (32)
 3     No elevator (42)
C  Kitchen practicality and usability
 1   Good  (easy to function even with a walking aid, safe) (213)
 2   Moderate (37)
 3   Poor (0)
APPENDICIES FORM 1
 
 SOCIO-DEMOGRAPHIC DATA
 SERVICES, 
 FUNCTIONING, STATUS, MMSE, 
 CDR, JOENSUU CLASSIFICATION
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D  Bath room
 1   Good (easy to enter and use, easy to assist if needed) (109)
 2   Moderate (129)
 3   Poor (13)
SERVICES
Home  nursing visits/week
-   evenings visits/week
-   week-ends visits/week
Home aid visits/week
-   week-ends visits/week
Special evening care visits/week
-   week-ends visits/week
Delivered meals  times/week
Day hospital days/week
Social day care days/week
Bath service times/week
Private helper times/week
Some other service _______________________________ /week
ALARM PHONE
1 Yes (68)
2 No (183)
3  Applied (2)
HOME CARE ALLOWACES
1  Yes, to which extent  (43)   ________________
2 No (206)
3  Applied (4)
TRANSPORT SUPPORT
1    Yes (78)
2   No (166)
3  Applied (6)
FUNCTIONING
VASA CLASSIFICATION
1) Disturbing 
        0 No (108)
 1 Unenterprising or forgetful (113)
 3 Sometimes disturbing (28)
 5 Often/always disturbing (4)
2) Faecal continence       
 0 Continent (231)
 3 Sometimes incontinent (18) 
 5 Often/always incontinent (3)  
3) Urine continence 
 0 Continent (153)
 3 Sometimes incontinent (76)
 5 Always incontinent (22)
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4) Dressing 
 0 Independent (154)
 1 Some help needed (96)
 3 Much help needed (3)
 5 Cannot get dressed (0)
5) Washing 
 0 Independent (46)
 1 Some help needed (184)
 3 Much help needed (22)
 4 Cannot get washed (1)
6) Toilet visits 
 0 Independent (239)
 1 Some help needed (13)
 3 Much help needed (1)
 4 Does not use toilet (0)
7) Walking 
 0 Independent (74)
 1 Some help, walks with a cane (70)
 2 Independent with wheel chair (6)
 3 Much help, needs a rollator or a helping person (103)
 4 Sits in a chair if helped (0)
 5 Only in bed (0)
8) Eating  
 0 Independent (248)
 1 Some help (3)
 3 Much help (0)
 4 Cannot eat  without help (0)
SPECIAL CARE
1     Sores (8)
2     Insulin injections (10)
3     Something else  (3)  ______________________________
WALKING
1     Independently out-of-doors (with or without walking aids) (100)
2     Independently only indoors (136)
3     Unsteady walking, falls (17)
4     Walks only with help of another person (0)
5     Cannot walk  (0)
HYGIENE
1     Independent (washes independently, clean with diapers etc.) (55)
2     Needs some help (some bathing help, clean with diapers with some help) (184)
3     Needs much help (toilet help, help in all washes) (14)
4     Cannot take care of own hygiene  (0)
MEALS
1     Independent (does the shopping and cooking independently, eats normally) (39)
2     Shopping help, cooks or warms the meals independently (167)
3     Cannot cook, forgets meals, cannot eat independently (46)
4     Diffi culties in eating even if reminded, needs feeding  (1)
MEDICINES
1     Takes medicines independently (68)
2     Takes the medicines adequately if dosages available (122))
3     Irregular taking of medicines despite of dosages available (56)
4     Does not take medicines if not overseen or helped (4)
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VISION
1     Normal (with or without glasses) (173)
2     Mild handicap (social restrictions, diffi culties to read normal texts etc.) (56)
3     Moderate handicap (diffi culties to move around, to take medicines etc.) (21)
4     Severe handicap (needs much help because of poor vision)  (3) 
HEARING
1     Normal (with or without hearing aids) (173)
2     Mild handicap (social restrictions, diffi culties to use the aid etc.) (40)
3     Moderate handicap (communication problems, diffi culties with telephone etc.) (9)
4     Severe handicap (1)
SPEACH
1     Speech clear, communication intact (240)
2     Minor diffi culties in speech and communication (53)
3     Major diffi culties in speech and communication (1)
USE OF THE PHONE
1     Uses the phone relevantly (191) 
2     Minor diffi culties in the use of the phone (53)
      (does not always answer, minor disturbance)   
3     Usually not able to use the phone (7)
4     Major telephone disturbance (1)
GETTING LOST, WANDERING
1     Not at all (232)
2     Sporadic (18)
3     Often (2)
CONFUSION AND FORGETTING  
1     Not at all (163)
2     Seldom (less than once a month) (43)
3 Often (38)
OWN OPINION ABOUT THE CONDITION: FEELING LONELY
1     Never (160)
2     Sporadically (43)
3     Often (27)
4     Always or nearly always (23)
DEPRESSED
1     Never (145)
2     Sporadically (60)
3     Often (34)
4     Always or nearly always (12)
 LIVING CONDITIONS
1     Optimal (181)
2     Moderately optimal (49)
3     Moderately poor (21)
4     Very poor (1)
OWN HEALTH
1     Very good (87)
2     Quite good (85)
3     Quite poor (58)
4     Very poor (23)
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OPINION OF THE PLACEMENT
OPTIONS:    
1 Home
2 Nursing home
3 Something else
The patient’s opinion ____
The informal carer’s opinion ____
The formal carer’s opinion ____
DISEASES AND MEDICINES
DISEASE GROUPS
1     Cardiovascular  disease (114)
2     Brain diseases (137)
3     Musculo-skeletal disease (85)
4     Sense organ disease (43)
5     Malign disease (14)
6     Other disease (128)  _________________________
TWO MOST IMPORTANT DISEASE GROUPS AFFECTING THE FUNCTIONING 
1.   most important  ______
2.   most important  ______
SMOKING
1    Never (177)
2    Smoked, but stopped (48)
3    Smoking (28)
CONSUMPTION OF ALCHOL 
1    Does not use (159)
2    Sporadically, moderately (84)
3    Regular, heavy (10)
MEDICINES
1)  Diabetes 1 yes (32) 2 no
2)  Digitalis 1 yes (69) 2 no
3)  Diuretics 1 yes (96) 2 no
4)  Beta-blockers 1 yes (30) 2 no
5)  Ca-blockers 1 yes (41) 2 no
6)  Pain killers 1 yes (51) 2 no  
7)  Chemotherapy 1 yes (38) 2 no
8)  Psych. medicines  1 yes (112) 2 no
9)  Sleeping pills 1 yes (81) 2 no
10)Laxatives 1 yes (46) 2 no
11)Blood circulation 1 yes (114) 2 no
12)S-g else 1 yes (184) 2 no    _____________________
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PHYSICAL STATUS
Blood pressure ____________   Heart rate, arrhytmias_______________
 Normal Abnormal
Nutritional state _____ _____ (60) __________________
Teeth, mouth _____ _____ (194) __________________
Thyreoidea _____ _____ (19) __________________
Heart ausc. _____ _____ (165) __________________
Lung ausc. _____ _____ (40) __________________
Lower limbs _____ _____ (54) __________________
(skin, swelling)
Articulars _____ _____ (107) __________________
Power of limbs _____ _____ (27) __________________
Coordination _____ _____ (38) __________________
Tremor _____ _____ (81) __________________
Balance _____ _____ (135) __________________
Abdomen _____ _____ (12) __________________
Breasts _____ _____ (5) __________________
Cardioresp. functioning    NYHA0 (82)  NYHA1 (45) NYHA2 (75)  NYHA3 (34)  NYHA4 (16)
MMSE points    _______
CDR class _______
Joensuu classifi cation _______
ENROLLMENT   DAY ________________
DAY OF PERMANENT INSTITUTIONALIZATION     _______________________
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PATIENT NUMBER ______ FORM 2
     
 COLLECTION OF 
PATIENT NAME _____________________________ THE SERVICES
     
 Home aid
 Home nurse
 Physician
CARE PERIOD from _________ to ________
 Length of the visit  Weekdays    Weekdays   Weekends
 from 8.00 to 16.00 from 16.00 to 20.00
 
shorter than 
15 minutes        
15-30 
minutes           
30-60 
minutes              
1-2 hours              
longer than  
2 hours 
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PATIENT NUMBER ______ FORM 2   
   
PATIENT NAME _____________________________ 
     
CARE PERIOD from _________ to ________
 Service  Times/days  Sum total
 
Meals 
     
Physiotherapy    
 
Occupational therapy    
Social worker visits    
Bath services     
Special evening care      
(“night patrol“)
Health center visits    
Private health center visitis    
Outpatient clinic visits (dates)    
Emergency room visits (date)     
Hospital care (where, dates)         
Nursing home short stay care      
(respite care) (place, date)  
Other services        
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FIGURES
Figure 1: Flow chart of the study
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Figure 2: Design of the study
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Figure 3: Opinions of the patients, informal, and formal carers of the most proper 
placement at entry
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Figure 4: Percentage changes of meals and domiciliary visits by treatment groups during the 
2-year study period  (*p<0,05, **p<0,01,  ***p<0,001)
Figure 5: Placement of the intervention patients at the beginning, at two years of the trial, 
and in December 1997
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Figure 6: Placement of the control patients at the beginning, at two years of the trial, and in 
December 1997 
Figure 7: Placement of the intervention patients at the beginning, at two years of the trial, in 
December 1997, and in december 2002, %
218294_taitto 26.8.2002, 14:5174
75
Figure 8: Placement of the control patients at the beginning, at two years of the trial, in 
December 1997, and in december 2002, % 
Figure 9: Cumulative mortality (%) by treatment groups during the 7-year 
follow-up including the 2-year trial 
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Figure 10: Patients living at home of all living participants by treatment groups
Figure 11: Patients living at home of all participants by treatment groups
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Figure 12: The difference in staying at home (in percentage units) between the intervention and 
the control patients in some patient groups (95% confi dence intervals).
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